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STUDIES OF THE ENDOCRINE GLANDS 
V. The Adrenals 

CHARLES HENRY LAWRENCE, M.D. 

AND 

ALLAN WINTER ROWE, Ph.D. 

Evans Memorial, 

BOSTON, MASS. 

In a series of previous papers the authors have described an objeetive 
method for the diagnosis of endocrine disorders (1) and the results obtained 
from its application to several of the recognized members of the endocrine 
group (2). The present paper presents the results -which have been ob- 
tained with the few adrenal cases -which we have been privileged to sec. 
Contrary to the relative frequency with which pituitary, thyroid, and 
ovarian disorders are encountered, demonstrable adrenal disease seems 
to be of very rare occurrence. Osier (3) saw only seventeen cases of 
Addison’s disease in the course of t-wenty-one years. Boothby and Sandi- 
ford record but thirteen Addisonians in a series of two thousand four 
hundred and seventeen (2417) cases studied at the Mayo Clinic. As they 
report over six thousand thyroid cases in a parallel series, the relative 
infrequenej’^ is strikingly illustrated, particularly as these two groups are 
drawn from material many times as extensive. In other ivords, cases 
presenting the classic signs of adrenal disease as described by Addison, are 
most infrequently encountered. That the syndrome is imjjlieit in dis- 
turbed function of the adrenal glands is generally accepted, although 
Lewin’s (5) collected series of five hundred and sixty-one cases included 12 
per cent without demonstrable lesion, a finding frequently recorded by 
other and later observers. Further, opinion is by no means unified today 
as to the relative importance of the cortical and medullai'y portions in 
determining the disease picture. In spite of these and other seemingly 
contradictory observations, the intrinsic association of lowered adrenal 
activity with the Addisonian syndrome may be regarded as definitelj^ 
established. A similar authority does not obtain for that other type of 
adrenal failure which is assumed to result from a lowered functional 
activity and to be unassociated with gross anatomical changes in the gland. 
This syndrome, possessing many of the characteristics of Addison’s dis- 
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case such as asthenia, hypotension, and usually emaciation, has been in 
large measure developed by the work of the French clinicians, [See among 
others, Sergent (6) and Lucian and Parisot (7)], while in this country, 
Sajous (8) has been the earliest and major contributor in dedning this 
condition.^ Incidentally, it should be said that this syndrome more nearly 
equates with the picture of adrenal insufficiency as produced in number- 
less animal experiments involving interference but not complete extirpa- 
tion. A complete Addisonian has yet to be produced experimentally. A 
third type of failure, chiefly associated with suprarenal hemorrhage, is 
an acute condition usually terminating fatally in a few days. In addi- 
tion, a variety of intermediate states have been described but they lack 
.claiity of outline, and in many instances depend upon a mass of wholly 
unpioven a.ssunij)tions for their very existence. Of the many so-called' 
pluriglandular syndromes, in largest measure also the work of the French 
school although clinicians of all nations have synthesized diverting com- 
binations of impressive intricac}’’, but little notice need be taken. The 
endocrine glands severall}’- and individual!}’- are among the potent reg- 
ulators of genei’al metaboli.sni. In the impairment of one, as in a similar 
condition with any of the equally important non-endoerine factors, havoc 
is wrought in many of the delicately balanced equilibria associated with 
norjnal funetioji. Li the disturbances thus engendered, it is inevitable 
that other endocrine as well as non-endoerine foci will participate, and 
in their several dysfunctions influence the terminal disease picture. But 
their participation is secondary and resultant, not primary and causative. 
To illustrate, the amenorrhoeas of thyroid and pituitary failure need not 
derive from the primary failure of the endocrine activity of the ovary any 
more than when the condition arises in non-endocrine disease wholly un- 
associated with the generative system. The use of ovarian extract to com- 
bat this condition is as illogical as it is ineffective. 

In the proceeding paper in this series we analyzed the 22 plurigland- 
ular cases which have come under observation in the course of examination 
of nearlj' four thousand patients. It is enough to say here that with but 
minor exception the pluriglandular element derives from the superposition 
of surgical ablation of one gland upon the functional disturbance in an- 
other. In a single case, iinique in our experience, we observed both a 
surgical dysthyroid state and partial castration added to a probable 
pituitary dysfunction, which was seemingly the original endocrinopathy. 

Reverting to -tlie immediate thesis, Ave And a Avell established entity 
in Addison’s disease and one equally demonstrable in the acute and rapidly 
fatal condition, deriving from hemorrhage in the gland. Of the third for 
Avhieh, of the many presenting, Ave Avill select the term “hypo-adrenalism, 
there is a less certain foundation of proven and tested fact, yet enough 
authoritatiA'-e observations exist to render consideration necessary. 

Prank under-function aa’ouM seem to connote the existence of an 
antithetical picture in AA’hieh a complementary over-activity of the gland is 
manifest. In the earlier paper on the gonads (2) Ave have recorded our 
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failure to observe such a condition in our cases involving the primary 
sex organs. With the adrenal, however, several well marked and rather 
striking anomalies are freriuently associated with 'alleged hyperactivity of 
the gland, and brief analysis of these is germane to the text. 

Precocious puberty is frequently associated with tumors of the adrenal 
cortex, and the assumption made that hj’pernephromata condition on over- 
activitj’' of the gland. Unfortunately for clarity of definition, the same 
series of somatic and functional changes have been associated severally 
with the thymus, pineal, the gonads themselves, and less dubiously, the 
anterior lobe of the pituitary.* The lack of etiological specificity here 
greatly enhances the difficultj- of the diagnostic problem. Tumor de- 
velopment in adult jmars is believed to result in an inversion of sex char- 
acteristics to which the term “virilism” is nsually applied. Cases are also 
recorded in the pre-adolescent period. The condition is largely confined to 
the female sex and is intrinsically a mascnlinization of the secondary sex 
eharactertistics. It should not be confused with precocious puberty which 
is, as the name implies, an abnormall 5 '’ early maturation along wholly 
normal lines. Virilism connotes an inhibition of the exocrine manifesta- 
tions of the sex involved. Modification in the differential sex distribution 
of body hair (hirsutism) is but one item in the general picture of virilism. 
It may occur alone, however, or at least without well marked evidence of 
the other features of a true virilism. It has frequently been recorded in 
connection with ovarian changes, and it is interesting to note that in the 
eight cases cited by Falta (9) to associate hirsutism with tumor of the 
suprarenal, five patients had coincident pathologic changes of the ovary, one 
“small” ovaries, and in the ease of the other two no statement is made 
concerning the gonads. 

Another genital anomaly presenting diverse manifestations is 
pseudohermaphroditism. True hermaphroditism has never been certainly 
observed in man. Burden (10) records a case with independent ovaries 
and testes on each side and Neugehauer (11) cites only five established 
cases of a single ovotestis. Neumann (12) has recorded some later cases 
in which there may be a larger measure of support for the thesis but he 
is skeptical of the accuracy of the conclusions drawn by the authors in 
many of the eases which he cites. Falta seemingly regards the condition 
as possibly arising from aberrant adrenal function, a position which has 
apparently been rather generally adopted [Glynn (13)]. To support his 
thesis, Falta cites the fact that Neugebauer, in his comprehensive work on 
the subject, records thirteen cases showing disorder of the adrenals. In- 
asmuch as Neugebauer records over twelve hundred observations, and 
further, as in this series he reports sixteen cases each showing neoplasm 
of ovary or testis, the warrant for so sweeping a generalization would 
seem to be lacking. Further, several of Falta ’s quoted supporting eases 
.showed simultaneous involvement of the gonads. The rare conditions 

, . Htoraturo is fairly extensive, and excellent Eummaries arc to be found In several 

texts, tvliicli emphasize the clinical aspects of endocrine disorders. 
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designated as “progeria” [Gilford (14)] and “nanism type senile” 
[Variot and Pironneau (15;] would seem to have but tenuous claim to a 
purely suprarenal etiology. To summarize then, while the adrenals ap- 
parently exercise some influence over the genital sphere, it is far from 
well defined and is very far from being a unique attribute of this member 
of the endocrine group. Further, the a priori assumption that cortical 
tumors determine an over-activity, but ill equates vdth the observations of 
neoplasms of the thyroid or pituitary. Lastly, those pictures which may 
with most certainty be correlated with adrenal disease fail signally to 
present a uniform antithesis to that offered by the established failure 
pi’odueing Addison’s disease. 

As the adrenal is essentially two glands, there should be several dys- 
functional possibilities, and conceivably certain of the conditions already 
touched upon could fall in this eategoiy. Unfortunately our knowledge 
of adrenal disease in man is very limited, and the essential nature of its 
function precludes those surgical interventions that have done so much 
to elarif 3 '’ our knowledge of certain of the other endocrines. There is, of 
eourse, a vast numher of most interesting and informative data in relation 
to animal experiments. As the vast majority of these were designed to 
throw light on certain phj^siplogical problems, data that are applicable to 
clinical conditions are in the nature of by-products. Further, as we have 
emphasized in earlier writings, the metabolic divergences of the several 
species make difficult if not impossible an equation with man. Finally, 
the re.sults of acute experiments cannot be translated into terms of the 
chrouieity of human disease. Happily, Addison’s disease is a rock in the 
troubled sea of conjecture, surmise, and assumption, and its study offers 
a sure line of approach to the better comprehension of one phase of dis- 
turbed adrenal function.' The carefully recorded clinical and laboratory 
studies of this condition are of the greatest value. 

Turning to our own brief series, we must acknowledge initially some 
difficulty in classifying all of the composing members. Accepted opinion 
warrants the designation of the Addisonians as hypofunctional cases (I). 
Far less clear cut are the indices of functional level in the few other eases 

TABLE I. 

Classification op Cases 

I Addison’s Disease ^ 

II Hypo-adrenalism, probable 6 

Hypo-adrenalism, possible ^ 

III Pubertas Praeeox ^ 

Total 

(II) that we record. In one or two even, doubt exists as to the warrant of 
inclusion with the seemingly established adrenal cases. As they conform, 
however, to the criteria established, and as further, they have shown inter- 
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esting response to the exliibition of adrenal medication (to be discussed 
later), we feel that they may be included with a frank statement of their 
dubious character. A single case of “pubertas praecox,” seemingly deriv- 
ing from an adrenal condition, constitutes a third group (III). For the 
sake of clarity, the composition of the series may be tabulated and in the 
subsequent summaries the data from each group will be collated separatelj^ 
We have had contact with two other eases of Addison’s disease (one 
of them without pigmentation but with diagnosis verified at autopsy). As 
they were not completely studied, they are omitted from the series. Such 
measurements as were obtained, however, are in strict accord with those 
of the cases reported. 


TABLE II 

Physical Measurements 


Observation 

I 

H 

in 

Set 

Male 


1 

3 

0 


Female 


2 

6 

1 

Age 

High 

(yrs) 

61 

62 



Low 

(vrs ) 

32 

22 



Average 

(yrs ) 

47 

38 

Tl’A 

Height 

High 

(cm ) 

177 

175 



Low 

(era ) 

l.'iS 

154 5 



A\ erage 

(cm ) 

166 

165 

115 

Sitting Height 

High 

(cm ) 

92 

96 



Low 

(cm ) 

85 

84 



Average 

(cm) 

87 

88 

64 

Sitting Height 

Index 

Average 

0 524 

0 533 

0 557 

Cheat 

High 

(cm ) 

80 

107 

1 

1 


Loti 

(cm ) 

69 5 

61 



Average 

(cm ) 

73 5 

75 

56 

Weight 

High 

(kgm ) 

61 4 

89 0 



Low 

(kgm ) 

48 0 

34 8 



Average 

(kgm ) 

S3 2 

56 0 

22 0 

Area 

A^ erage 

(sq m ) 

1 S7 

1 60 

0 82 

Lung Volume 

High 

(cc ) 

2200 

4100 



Lo\^ 

(cc ) 

1820 

2100 



Average 

(cc 1 

2040 

3060 

1700 


Following the practice of the earlier papers, the physical measurements 
and certain other statistics are presented in Table II If the values tabu- 
lated here be compared with those summaries given in the first endocrine 
paper (1), it will be noted that certain discrepancies appear. These derive 
from the fact that the two groups are not identical in composition, several 
doubtful or incomplete cases in the earlier series having been replaced by 
later and more definite eases or by subsequent completed studies on un- 
treated eases whose earlier records were not complete. The trends ex- 
hibited by the first series are more definitely established by the present 
group. 

Fortuitously', the sex ratio in Groups I and II is the same, rendering 
the average values comparable. The average age af the Addison group is 
higher and the disease condition more severe (all of the patients have 
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died during the past year) than with those having functional failures of 
whom but one or two were probable incipient Addisonians. These differ- 
ences are reflected in the several figures given above. The predominance 
of the females is certainly fortuitous, as the existing statistics indicate the 
reverse or, at most, a relative parity of incidence. We wish at this time 
to emphasize our consciousness of the limited number of data in this series, 
and the complete lack of warrant for any broad generalization. Only the 
paucity of similar reports in the literature and the necessity of considering 
adrenal conditions as an integral part of any general method dealing with 
the endocrine glands leads us to present this compilation. The rarity of 
the condition less than one-half per cent in our series of cases originally 
selected on the basis of probable endoerinopathy—means the lapse of a 
considerable time before an aderjuate number of observations could be 
available. As acutely conscious as the reader, of the limitations of this 


TABLE III 

“Vital Capacity” Comparisons 


Observation 


I 


11 


III 


Weight High. (kgm.) 

Low (kgm.) 

% above normal.. . . 

Average (kgm.) 

% below normal.. . . 

Average (kgm.) 

•Total avg. . . (kgm.) 

Chest High (cm.) 

Low (cm.) 

% above normal.. . . 

Average (cm.) 

% below normal. . . . 

Average (cm.) 

•Total nvg. . . . (cm.) 

Lung Volume High (co.) 

Low (cc.) 

% above normal. . . . 

Average (cc.) 

% below normal. . . . 

Average (cc.) 

•Total avg (cc.) 


-f-lO 

-31 

33 

+10 

f)7 

-21 

-11 

-4 

-10 

0 

100 

-7 

-7 

-29 

-.51 

0 

100 

-47 

-47 


+17 

-36 

22 

+15 

T8 

-15 

-8 

+16 

-17 

33 

+8 

67 

-13 

-5 

± 0 
-29 
0 

100 

-14 

-14 


-2 


•Weighted for number of cases. 


report, we offer it as a first approximation and as indicating tendencies 
only and not defining limits. The ages are ^similar to those of the other 
endocrine groups. The one child (III), a girl of seven, will be discussed 
later in the body of the paper. The heights are in no way remarkable nor 
indeed are the other values determined by the bon.y structure. The Sitting 
Height-Chest Ratio exceeds that which would be determined if only women 
were considered, and indicates probably that degree of emaciation which 
subsequent comparisons disclose. Taking Dreyer’s (16) figures as the best 
available, the normal male ratio would be 1.053, the female 1.152 or, 
weighting for relative representation, the normal value would be 1.119. 
Group I gives the value 1.184, and Group II the slightly lower value of 
1.173. The weight averages are below those recorded in the other en- 
docrine groups. The average lung capacities of Groups I and II reflect 
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the degree of asthenia incident to the progress of the disease. Interest- 
ingly, that for Group II compares favorably with the group averages of 
the other endocrine series. 

As previously noted, the absolute data frequently are less informative 
than comparisons with so-called normal standards. Following our earlier 
practice these may next he considered. 

Applying the comparisons with the Dreyer and West standards, as 
described in the earlier papers, it is obvious that while a few of the eases 
were overweight, the majority fell below prediction and the net average 
was actually 11 per cent for Group I and 8 per cent for Group II below 
that calculated. In passing it may be said that in our entire series of 
studies this gland is the only one determining a negative average. The 


TABLE IV 
Ukine Data 


Observflfion 

I 

1 II 

III 

Volume 

Average . . 

. . (cc) 

7£0 

1240 

480 

Specific Gravity . 

.Average . 


1 011 

1 016 

1.007 

Albumin ... . 

Positive . 

(%) 

100 

100 

IBO 

Casts .... 

Positive. 

(%)! 

67 

44 

0 

Sugar 

Positive. 

(%) 

67 

33 

0 

Urobilinogen. . 

Positive. 

(%) 

0 

0 

0 

Salol 

Average.. 

(min ) 

70 

79 

75 

Urea Curve. . 

Normal. . 

(%) 

33 

•14 



Low 

(%) 

67 

*86 

— 

Phenol-Sulphone-Phtlinlein, 

2-liour 




elimination.. , , 

. Average.. 

... . (%) 

E3 

47 

53 


*Test not applied to t^>o cases 


loss in predicted lung volume is of very significant magnitude in Group 
I but, oddly enough considering the asthenia characteristic of these eases, 
in Group II is somewhat less in amount than that observed with the other 
endocrine glands. The elimination, in this group, of obesity, an other 
depressing factor of predicted lung volume, may explain the observation. 

Certain of the observations, where the urine was the material examined, 
are collected in the next table. 

The individual volume and specific gravity values show fluctuations 
analogous to those of the other series; the average of Group I shows a 
lowered kidney permeability while that of Group II equates well with 
normal findings. The incidence of an albuminuria in 100 per cent of the 
cases, with easts in significant amount in one-half, offers a significant 
datum. Further, the presence of glysosuria in over 40 per cent of the cases 
raises a question that will be considered in detail under the caption of 
“carbohydrate tolerance.” Prom the standpoint of differential diagnosis, 
the absence of “urobilinogen” is noted. Others have noted both increases 
and decreases in normal urine pigment, and iMcMann (17) has recorded a 
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single instance of the presence of a foreign pigment. The ’phthalein test 
would seem to indicate a somewhat lowered kidney permeability, but the 
extraneous factors influencing this test limit its authority. The provocative 
urea curve, on the other hand, is most suggestive and corresponds well 
with the other evidences of kidney disease. In comparison with the groups 
of the other endocrinopathies and with a large non-endoerine group (some 
fourteen hundred eases in all), we find that a low curve of elimination is 
shown in about 20 per cent as contrasted wit]} tlie 80 per cent here ob- 
served. The Salol index is a high average value indicating in the present 
instance rather 'the lowered renal permeability than an impaired gastric 
motility. The partition analysis of urinary nitrogen offers additional in- 
formation. In the earlier papers we have shown that an increase in the so- 
called residual nitrogen fraction is of frequent occurrence in all en- 


- TABLE V. 
Nitrogen Partition 


Observation 

I 

II 

III 

Total Nitrogen 

. .(gms.) 

6.43 

7.81 

2.31 

Urea Nitrogen 

....(%)| 

rs.s 

77.6 

' 78.8 

Uric Acid Nitrogen 

.... (%)| 

1,5 

1 2.1 

3.5 

Ammonia Nitrogen 

....(%) 

4.3 

5.4 

4.3 

Creatinin Nitrogen 

....(%) 

4.5 

4.7 

1.4 

Residual Nitrogen 

....(%) 

10.2 

10.2 

12.0 

% of cases with residual = or 

over 9% 

33 

67 

100 


docrine and certain non-endocrine conditions. Further, one of us (18) 
has demonstrated that this increase is ascrihable, in part, to the presence in 
abnormal amount of substanees usually occurring in but very small quant- 
ities. In addition, however, there remains a moiety which is unaccounted 
for by the increase of known constituents and which patently must be 
referable to the presence of unknoivn nitrogen containing substances. "We 
shall touch on this point again in the consideration of the blood chemistr 3 ^ 
Several other observers have recorded either the presence of increased 
amounts of normal or the appearance of abnormal constituents, but the con- 
tradictory opinions seem to exist about these as well as the general protein 
metabolism. Our figures show an average for the series superior to the 
established normal, exceeded only by that for thyroid and with more than 
half of the cases exhibiting significant increase above normal. The per- 
centage values of the several other constituents accord well with accepted 
standards. The absolute nitrogen elimination is, however, significantly low. 
Reference to the composite group of the other endocrinopathies already 
mentioned shows an average of substantially 9 grams as against the 
adrenal value 17 per cent lower. Since these figures were derived from 
a study of the urine nitrogen partition alone, and not from protein 
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metabolism experiments, no inference can be drawn as to retention. The 
patients were observed under the same conditions of liberal varied diet 
as were the other members of the series. That they show a characteristical- 
ly lower nitrogen elimination for whatever cause, and that the partition 
formula departs from normality, may be regarded as indicated. 

The results from the determination of certain blood constituents are 
given in Table VI. 


TABLE VI 


Blood Chemistry 


Observation 

I 

II 

III 

Non-Protein Nitrogen 

. (mgm.) 

42 

37 

34 

% over 35 mgin 


100 

44 

0 

Urea Nitrogen 

. (mgm.) 

17 

16 

11 

% over 17 mgm 


33 

22 

0 

Uric Acid 

.(mgm.) 

3.4 

3.6 

3.3 

% =or over 4 mgm. (net) *. 



0 

11 

0 

Creatinin 

. (mgm.) 

1.5 

1.5 

1.5 

Residual Nitrogen 

. (mgm.) 

23.3 

19.2 

21.3 

Sugar 

. (mgm.) 

86 

88 


% under 80 mgm 


33 

22 

0 


•All demonstrated cases of nephritis deducted. 
tValue doubtful from emotional element. 


The non-protein nitrogen shows an average level distinctly in excess of 
the usually accepted normal, the more strikingly as the urine indicates a 
low level of protein metabolism. Blood urea, on the other hand, is a high 
normal, while blood creatinin and the average uric acid concentration is 
normal, the latter in spite of the presence of the several cases of nephritis. 
Similar findings have been recorded in experimental animals, though 
again a word of caution must be expressed as to the interpretation of re- 
sults with the moribund subjects of acute experiments. Blood chemistry 
values are profoundly influenced by the fatal experimental conditions. In 
the work of Marshall and Davis (19) certain observations would not seem 
to be affected by this objection. In our own cases representing the chronic 
as opposed to the acute condition, the non-protein nitrogen and uric acid 
in many of them indicate the characteristic relations of early nephritis 
first reported by Cbace and Myers (29). The point of greatest significance 
is found in the residual or undetermined fraction. The average value here 
far exceeds the usual normal limits assigned by convention (15± 2 mgm.), 
and is even more marked in relation to our other groups. 

It will be remembered in the discussion of the urine findings that the 
residual nitrogen fraction was found to be increased above the normal 
level. It was pointed out that this condition was not peculiar to adrenal 
involvement (the thyroid exhibits the anomalj^ in even more striking de- 
gree), but was shown generally in all endocrine and a fairly large group 
of non-endocrine disorders. As we see it, the obsem'ation rests upon an 
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end result of a rather wide range of metabolic disturbances, and is at 
present, wholly non-specific. That the composition of the increment is a 
constant either qualitatively or, in relation to individual components, 
quantitatively, is hardly to he conjectured. Rather it is a single observa- 
tion summating a large number of individual aberrations into a seemingly 
common end result. Further study on the character of this fraction and 
the variation of the amounts of individual components, may prove to be 
of real diagnostic import. "While the urine findings present an outward 


TABLE VII 

Residual Nitrogen in Blood 


Non-Endoerine . (500 cases) 15.2 mgm. 

Pituitary (400 cases) 15.1 “ 

Thyroid (200 cases) 15.2 “ 

Gonad (Ovary) (200 cases) 15.3 “ 


general unity, the blood in the adrenal eases offers a definite difference 
from the other endocrine entities. The blood of decapsulated animals has 
been frequently demonstrated to possess an inherent toxicity [Levin (21)]. 
This could arise from either of two causes, i.e., failure to remove poison- 
ous wastes normally detoxicated by the gland, or synthesis of toxic materials 
as the result of disturbed metabolism resulting from ablation of the ad- 
renals. A third alternative, lowered i-esistance, would not necessarily con- 
note a change in blood composition. The present observation could be 
adduced to support either of the first two explanations. With our present 
ignorance of the complete composition of that fraction of blOod nitrogen in 
health, it is impossible at the present time to hazard even a reasonable 
speculation. As Polin has emphasized, the determination of the qualitative 
and quantitative composition of this moiety of the blood constituents 
offers great possibilities, both to the phj'-siologist and the diagnostician. 

The remaining observation, that of blood sugar, is also of great inter- 
est. That hypoglycaemia occurs both in Addison’s disease and with de- 
capsulated animals, has been frequently recorded. In passing it may be 
said that the recording of blood sugar levels far below the convulsive 
threshold does not excite unlimited confidence in the actual numerical 
values. Low blood sugar, however, has come to have an accepted diagnostic 
value, "and reference is frequently made to it. In the present series, the 
average is much lower than for any of the other endocrine groups, and in 
25 per cent of the eases fell below the conventional normal lower limit of 
80 milligrams."' This fact, like the incidence of glj'cosuria already re- 
corded, will be considered later under the general carbohydrate tolerance. 


♦This statement does not take cognizance of the lower levels produced by the progressive- 
ly more refined methods recently published by Benedict (22) and by Folin (23). Both 
writers agree that the lowest figures obtainable by a dependable method give the truest 
picture of the actual blood sugar level. As all of the ineasurements here 
made by the well known Folin-Wu method, only standards based upon it may serve as 
criteria The relative values remain unaltered. 
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The study of the form elements of the blood (Table VIII) yields 
results that in the main harmonize with current thought. While a variety 
of abnormalities are recorded in the literature, they are largely mutually 
contradictory. A secondary anaemia in the later stages and a more or 
less established lymphocytosis are the sole points of common agreement. 
The latter finding appears in our observations most strikingly in Group I ; 
the former is missing from Group II as these cases were not in the terminal 
phase at the time of study. We observe a slight upward tendency of the 
eosinophilic elements, as has been recorded by others, although the point 
is one of those of debate. The picture, on the whole, is one of normality, 
barring the lymphocytosis and the anaemia of the Addisonians. The sero- 
logical tests were uniformly negative. 


TABLE VIII 
Blood Morphology 


Observation 

I 

n 

III 

Haemoglobin 

(%) 

77 

87 

85 

Erythrocytes 

(1,000,000) 

3 84 

1 

4 65 

4 84 

Color Index 


1 0 

0 93 

O.S8 

Leucocytes 

. (1,000) 

6.9 

1 

i 

8.3 

Differential Count 

P, M Neutrophiles , . . 

. . (%.) 

1 

31 

59 

65 

% =or over 75% .. . . 


0 

11 

0 

Lymphocytes 

. (%) 

61 1 

33 

30 

% =or over 33%. .. . 

100 

33 

0 

Eosinophiles 

(%) 

2 

2 

5 

% = or over 3% (net) *. . 

33 

22 

100 

Endothelial Leucocytes.... 

..(%) 

6 

6 

0 

*A11 cases deducted which present 

non-cndocnoe causes of cosinophilia. 



In the next table will be found the results of the respiratory metabol- 
ism studies and certain concomitant observations. 

The general consensus of opinion would seem to indicate that adrenal 
failure determines a downward tendency to the basal metabolic rate. 
Exceptions to this have been noted,'' but in the main, dependable data 
shoAv decrease which in some cases, at least [Muirhead (24)] assumes a 
ver}’' tangible magnitude. The animal experiments recording the converse 
of this were in some eases, at least, not controlled for superimposed effects 
such as movement. Conceivably, the species also might play some part. 
The ealorigenic action of adrenalin has been measured by Boothbj’- and 
Sandiford (25) and their interpretations are confirmed by Graefe (26) in 
his recent monograph. This latter observation does not implicitly settle 

•Boothby and Sandiford (4) In their series showed one case with a rate above +20 per 
cent, while nine were within the normal range, only three falling below — 10 per cent. 
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the question, since two glands are involved, but certainly does not negative 
a drop in basal ratq from lowered adrenal function. In our own series 
the values ranged from — 5 per eent'^ to — 32 per cent; the net average 
(12 cases) being —17 per cent. FolloAving the general method of presenta- 
tion of Boothby and Sandiford, we have 4 between ±0 and —10 per cent, 
4 between —11 per cent and —20 per cent, 2 between —21 per cent and 
30 per cent, and 1 below — 30 per cent. As stated in the table, one ease 
was omitted. The patient was a psyehoneurotic woman; very restless and 
unable fully to co-operate. Several measui’enients were made, the best 
being 4 per cent above prediction but this test was unsatisfactory and the 
observed rate significantly above the truth. Several of the other cases were 


TABLE IX 

Respiratory Metabolism 


Observation 

I 

II 

III 

Bnsnl Metabolism* 




Deviation High (%) 

-10 

t-5 


Low (%) 

-21 

-32 


% below prediction 

100 

100 


Average 

-17 

-IS 

-29 

% between -f-10% and —10% 

0 

33 


% =or below —10% 

100 

07 

100 

Temperature Avg (deg.) 

98.1 

97.9 

98.8 

Blood Pressure 




Systolic Avg (mm.) 

90 

X3G 

SO 

% =or under 110 mm 

100 

89 

100 

Diastolic Avg (mm.) 

54 

JSS 

52 

% =or under G5 mm 

100 

89 

100 

Pul.se Avg.. . . (per min.) 

75 

74 

94 

Respiration Avg.. . . (per min.) 

16 

13 

27 

Alveolar Carbon Dioxide (mm.) 

38 

36 

34 

% under 40 mm 

100 

100 

100 


*One case (psychoneurotic) omitted from Group II. See text. 

tFelDrile temperature 99. 1°. , , ' . . • j 

|One case with long-standing cardio-ronal disease and shght hyperlensjon omitted. 


probabl}^ not basal, and one had a slightly febrile temperature. As with 
the gonad eases where a similar inhibiting condition obtains, the values 
secured have been reported as they are representative of the results ob- 
tained with this group of patients. In the main it- may be said that the 
severity of the condition is reflected in some measure in the degree of 
depression of the basal rate. This is not rigorously true, hoAvever, as the 
asthenia leads to a nervous instability and to restlessness. 

The characteristic hypotension recorded by many others is here 
definitely present. The average s 3 'Stolic falls below 100 mm. and in- 
dividual observations of less than 90 are recorded. The slightlj' increased 
pulse is not clearly displayed, but again this may be referable to the phase 
of the disease represented. Certainly the average indicates no downward 
tendency. The respiration rate confirms the conclusion offered above, as 
the lowered rate is observed only in the terminal phase. 


•Average of comparisons with both Harrls-Benedict and Aub-duBois predictions. 
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We did not observe the hypothermia which is said to be characteristic 
of the condition. ‘A temperature of 97° F. is the lowest recorded in the 
series, while one is slightly above. 99°. 

Alveolar carbon dioxide is a low normal. This is probably more ap- 
parent than real, as the asthenia of the condition makes it difficult to secure 
a really representative sample. The value recorded is undoubtedly a 
minimum, but equally, is probably representative. 

The last ohservation to he recorded in this portion of the report is 
the Carbohydrate Tolerance, (Table X). 

The findings here are diametrically at odds with the usually expressed 
opinion on the influence of the adrenal on sugar tolerance. There is a 
particulai'ly voluminous literature in this field, and all writers seem to 
concur in the opinion that adrenal failure produces an increase in the 


TABLE X 

Galactose Tolerance 


Group 

Normal 

Observed 

Deviation 

I Addison’s Disease 


i 


B-133 

40 

5 

-87% 

B-325 

30 

20 

-33% 

B-977 

40 

20 

-50% 

1 



Average —53% 

II "Hypo-Adrenalism" 




B-62 

40 

50 

•+25% 

B-144 

40 

30 

-25% 

B-155 

30 

20 

-33% 

B-182 

40 

30 

-25% 

B-323 

40 

20 

-50% 

B-421 

30 

5 

-837o 

B-440 

40 

10 

-75% 

B-505 

40 

10 

-75% 

B-.5e7 

30 

10 

-GS% 




Average —45% 

Ill Pubertaa Praocox 

20 

20 

! 

± 0 


•See text. 


tolerance. The great majority of the studies from which this opinion de- 
rives, are based upon the influence of epinephrin injections on the level 
of blood sugar or, less frequently, on the appearance of gtycosuria, pro- 
cedures outside the range of this discussion. Of the very few studies which 
correspond with the present investigation, Eppinger, Falta, and Riidinger 
(27), state that they found a very high tolerance for glucose in three 
cases of Addison’s disease. Mussio-Fournier (28), examining the urine, 
found a high tolerance for glucose in one at 3 ’’pical case, while numerous 
writers have reported the low blood sugar curves which are interpreted as 
indicative of an increased assimilation limit. In only one paper, that by 
Forsehbach and Severin (29) in which blood sugar curves were the 
criterion, has the writer been able to secure anj- evidence of a contrary 
observation. In this latter paper, one case of Addison’s disease is reported 
with glycosuria after the test meal, while this case and one other .show a 
significant rise to the blood sugar cur\'e. The paper as a whole, however, 
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comparable to any of the others. A full protocol with discussion will be 
given later in the paper. Of the remaining twelve, three were clear-cut 
demonstrated cases of Addison’s disease Avith pigmentation, six were seem- 
ingly functional failures Avith half of them possibly incipient Addisonians, 
and the remaining three Avere of an even more doubtful adrenal etiology. 
As, in the main, they have conformed to the general picture defined by 
the more authentic cases, and further, as thorough study failed to dis- 
close any other cause for their presenting difficulties Ave have felt Avarranted 
in their inclusion. 

The authors desire to repeat, perhaps redundantly, that they are 
acutely conscious of the short-comings of this series. Only the Addisonians 
are certainly cases of adrenal disease and they are but three in number. 
Their several pietures are consistent in detail, hoAvever, and may be 
adopted as criteria for the discussion of the larger number of assumed 
functional cases. Consideration of these latter is felt to be permissible in 
view of the many serious observers who avoid a guileless acceptance of 
the more extreme synthetic correlations of speculative endocrinology and 
yet concede the possibility of a loAvered functional activity of the adrenal 
glands. The existence of accessory medullary and cortical tissue in other 
portions of the body Avith the possibility of local involvement, offers addi- 
tional ground for conceiving such a condition to be possible. 

One other point should be noted. With so brief a series as the present, 
statistical analysis is not highly significant. Agreement Avith the results 
of the more extensive surveys of others offers some slight support for the 
possible accuracy of the diagnosis; difference emphasizes only the limited 
amount of our material. 

■ Without further preamble, Ave may undertake a brief clinical analysis 
of the cases. 

The sex incidence of the disease is usually stated as equal or Avith a 
slightly greater frequency among females. In the subdivisions of the 
present series, the females are tAvice the number of males. 

The ages can be presented in tabular form. 


Decade 

21-30 

31-40 

41-50 

51-60 

61- 


TABLE XI 
Age and Onset 


Numier 

... 6 
... 2 
... 2 
... 0 
... 2 


On the AA^hole these values are in harmony Avith the usual record 
Avhich places the years from 20 to 40 as those of greatest frequency. Late 
cases are bnoAvn, hoAvever, the disease having appeared after the age of 
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80 in a few of those reported. Our three Addisonians were respectively 
32, 48, and 61 years of age. 

The time of onset in these three' eases varied from three to twelve 
months before admission to the Clinic, with an average of nine months. 
As all of them have since died, the duration of the disease is known. Sub- 
ject B-133, the youngest, had been sick for about one year at the time 
of admission and died almost exactly three years later (see Protocol in 
Part III). Subject B-977 exhibited an acute condition which began 
three months before our contact and ended three months later. The third 
Addisonian had been ill for one year prior to admission and lived for 
three years and one month after our study. 

Of the functional group, five had been ill for less than four years, 
and one each reported severally 5, 10, and 25 years’ duration. The last 
of these, subject B-323, referred her condition to some trauma to the 
coccygeal region at that time. 

The family histories were particularly irrelevant, only one patient 
reporting tuberculosis, and one malignant neoplasm in fairly close rela- 
tives. Two others reported diabetes, the only endocrine condition cited, in 
reasonably near relatives. 

The previous illnesses can be presented best in tabular form. 


TABLE XII 
Previous Diseases 


Measles 

11 

92% 

Whooping Cough 

8 

67% 

Mumps 

7 

59% 

Chicken-pox 

7 

59% 

Influenza 

5 

42% 

Pneumonia 

2 

17% 

Trauma to Coccyx 

2 

17% 


While none of the Addisonians had a previous history of tuberculosis, 
three of the functional group had positive histories of earlier involvement, 
and in two of the others it was probable although no active process could 
be demonstrated at the time of study. 

Two of the patients in the second (functional) group had a history 
of some trauma to the coccygeal region, possibly significant in view of the 

accessory tissue normally found there. 

Seven of the twelve had had one or more tonsillectomies, a proportion 
in accord with the incidence of tonsil diease already noted in the othei 
endocrinopathies. 

The chief complaints, as presented by the patients, are instructive. 

Asthenia was offered as a major difficulty by eleven, and the twelfth 
case gave it as a minor symptom. The three patients with Addison s dis- 
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ease all complained of their pigmentation, and four of the functional group 
exhibited pigment changes of lesser magnitude in the skin. 

Five of the group reported nervous instability as a principal symptom, 
and all of them exhibited it in significant degree. 

TABLE XIII 

Chief Complaints 


Asthenia 11 

Pigmentation 3 

Nervous Instability 5 

Gastro-Intestinal Disorders 3 

Pain 4 


In this connection, a few words may be apposite in regard to the per- 
sonality changes engendered by this disease. Analogous alterations have 
already been commented on in our papers on the thyroid and the gonads. 
While a psychical asthenia accompanies the physical fatigability, it does 
not determine an apathy in environmental reaction. Sufferers from Addi- 
son’s disease are highly emotional, irritable, and the victims of appre- 
hensions and needless worries. Perspective is lost on the affairs of life, 
and annoying or disconcerting trifles assume the magnitude of major 
calamities. Mental depression is noted much more frequently than the 
reverse. They differentiate, however, from the sullen truculeney of the 
hypothyroid subject and the shrill self-insistence of victims of gonad 
failure. 

Gastro-intestinal disorders were of primary importance to two, and 
in addition, six more complained of poor appetite, flatulency, and other 
evidences of impaired function. Five were constipated, and one had per- 
sistent diarrhoea. 

Pain was a common finding and in four assumed major importance. 
It was rarely delimited as to site, but was usually found in the abdomen 
in every case as well as in other portions of the body. 

The asthenia, pigmentation, and gastro-intestinal symptoms are fre- 
quently referred to as the triad of cardinal symtoms, while the other two 
are of usual occurrence. The frequency of representation of them in this 
group lends some support for the diagnosis in the assumed functional 
cases. While they may all derive from numerous other causes, some of 
these latter had been excluded by other parts of the study. Further, the 
symptom complex was but one evidence among the many, by the integra- 
tion of which the diagnosis was established. We have already emphasized 
the necessity of regarding each diagnostic factor as significant only in its 
correlation with the general picture made up of many other independent 
measurements and observations. The agreement of our findings with 
those generally accepted as significant of adrenal disease, does not establish 
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a' diagnosis but adds supporting evidence to the possible accuracy of our 
interpretation. 

The majority of the patients showed an excessive susceptibility to 
infections of the respiratory tract, as shown by the data already recorded 
and by the fact that half of them reported very frequent colds (4), coryza 
(4), sore-throats (5), and kindred conditions. 

Several of the group were subject to vertigo, and a number gave a 
■history of fainting spells. Five complained of frequent and severe head- 
ache. Several had had otitis media in earlier years, and two showed a 
definite impairment of hearing. Nocturia was noted in 50 per cent, and 
intermittent polyuria in two patients. In the previous section the ob- 
jective evidences of kidney involvement has already been emphasized. A 
true nephritis would seem to be even more frequently an accompaniment 
of adrenal disease than is the lowered permeabilitj'" simulating nephritis 
of the th 3 n*oid failure. 

•The menstrual history of the eight women shows a relative normality. 

TABLE XIV 
Menstruation 


Irregular 

Increased 

1 

Amount 

Normal 

0 

Diminished 

2 

3 

Regular 

0 

4 

1 

5 

— 

— 

— 

Total . . . 

1 

4 

3 


All of those showing irregularity had an increase in the interval, and 
with those of the entire group where the flow was not normal, the 
tendency was toward diminution. This is in harmony with the usual 
record of lowered exocrine activity of the goiiads in adrenal disease. 

A second supporting, if indirect, evidence is found in the marital 
histories of the group. 

Only three of the twelve were married, two women respectively fl've and 
seven years, and one man whose married life extended over nearly forty 
years. Each of these unions had been productive of but one child, and there 
was no history of miscarriages. The direct data on libido were too meager 
to be significant, but the record given above may be regarded as possibly 
suggestive. In all of the other endocrine groups, including that of the 
gonad failures, the percentage of marriages is very much greater. 

The physical examination yielded relatively few significant data. 

Loss of weight and emaciation are usually predicated for adrenal 
disease. Three of our twelve patients were above their predicted Aveight, 
and of these one was the Addisonian in whom the disease ran a rapid 
course. This latter fact probably accounts for the anomaly. She Avas 
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underweight at the time of her death. The remaining nine were all below 
their predicted weights although three of them were still within the con- 
ventional normal limit of — 10 per cent. The six remaining subjects aver- 
aged 22 per cent below their normal weight, and one of these (not an 
Addisonian) was 36 per cent below the calculated normal. 

As has been noted above, 59 per cent of the group were pigmented in 
a greater or less degree. Several of the remainder were sallow, and only 
one exhibited a really healthy color of the skin. This was the patient 
(Case B-lll) who was one of the doubtful group. 

The hair presented nothing remarkable, there being no instance of a 
recognized deepening of color or marked anomaly in amount or distribution. 
Five of the patients had frankly poor teeth, and the dentition of several 
others was in but fair condition. As already noted, some patients had 
had tonsil operations, the tonsils of the remainder were normal. 

One female patient had a slight thyroid enlargement; at the time of 
examination none exhibited adenopathy though several had an earlier 
history of enlarged glands. Pour patients gave evidence of past or present 
pulmonary disease, and three showed abdominal tenderness. Five exhibited 
diminished reflexes. The remaining features of the examinations were 
not substantially signifleant. 

Of the special examinations hut few excite comment. Pour of the 
patients gave evidence of apparently earlier pulmonary disease and the 
pyelograms of two of the Addisonians showed destruction in the upper 
portion of the kidney. 

The eye examination demonstrated 75 per cent to have enlarged blind 
spots, but only 25 per cent showed yellowish discs. In only one case was 
there a significant contraction of the fields, and this was in one eye, the 
patient suffering from iritis in the other. 

Neurological examinations confirmed the findings of the routine report, 
while none of the other observations threw light on the potential endocrine 
condition. 

In the main it may be said that the members of the functional group 
gave pictures varying in degree rather than in kind of involvement from 
those of the Addisonians. As has been noted, the three established cases 
of Addison’s disease differed from each other in certain respects, as one 
would naturally anticipate, and the majority of the functional cases showed 
no greater variation from conventional standards. No attempt has been 
made to review the literature as the few points of note in the clinical 
picture of this rare condition are matters of too general agreement to 
require debate. 

PolloAving the practice of the earlier papers in this series, the next 
section will be devoted to presenting the individual details of certain of 
the more representative and interesting cases in the form of protocols. 
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Part III. 


Case Protocols 


^ significciiit IciborRtoT^^ OrIcI of tliG first 
form. 


group are given in tabular 


TABLE XV. 

Addison's Disease 


Cbaervation 

- 

Cuse Number 


B-133 

1 

1 B-977 

Date 


Jan., 1024 

Feb., 1924 

May, 1924 

April, 1928 

Interval 


— 

I 

3 


Sox 

Age 

(yra.) 

P 

32 

F 

32 

F 

32 

F 

48 

Height 


162 

162 

162 

Infi 

Weight 


51.8 

50.2 

50.0 

61.4 

Weight Deviation 

(%) 

-8 

— 11 

— 11 


Lung Volume Deviation 

(%) 

-28 

-20 ' 

-28 

-42 

Basal Rate Deviation 

(%) 

-6 

-10 

—13 

21 

Blood Pressure 

Pulse 


104/62 

94 

90/51 

74 

108/70 

76 

90/58 

86 

Temperature 

(deg. F.) 

97.2 

98.4 

97.6 

97.1 

Alveolar CO 2 

(mm.) 1 

31 

35 

36 

40 

Urine Volume 


2150 

730 

1800 

720 

Sneoifio Gravity 

Albumin 


1.013 

+ 

1.025 
+ 1 

1.015 

0 

1.014 

Casts 


0 

+ 

0 

+ 

Sugar 


0 


0 

0 

Total Nitrogen 


13.58 

8.37 

15.13 

6.13 

Residual Nitrogen 

(%) 

2.4 

7.1 

11.2 

7.2 

P. S. P. 2-hour Elimination 

(%) 

79 

62 


42 

Non-Protein Nitrogen 

(mgm.) 

40 

30 

42 

43 

Uric Acid 

(mgm.) 

4.3 

3.4 

4.2 

3.5 

Sugar 

(mgm.) 

SO 

75 

SO 

99 

Haemoglobin 

(%) 

90 

85 

90 

75 

Erythrocytes 

(1,000,000) 

5.52 

4.28 

4.61 

3.81 

Color Index 


0.82 

0.99 

' 0.98 

0.98 

Leucocytes 

(1,000) 

8.2 

8.7 

6.8 

8.3 

Neutrophiles 

(%) 

45 

17 

33 

39 

Lymphocytes 

(%) 

42 

73 

59 

50 

Eosinophiles 

(%) 

1 

4 

2 

3 

Endothelials 

(%) 

12 

6 

6 

8 

Misc 

(%) 

. 0 

0 

0 

0 

Galactose Normal 

(gms.) 

40 

40 

40 

40 

Observed 

(gms.) 

— 

5 

— 

20 

Deviation 

(%) 


-87 


-50 


Group I. Addison's Disease. 

CASE B-133. (Chronic) The patient’s chief complaint was of pigmentation 
of the skin coupled with a marked asthenia. Since early childhood, she had 
presented several dark brownish moles on the face and a large irregular naevus- 
like dark pigmented area on the lower anterior half of the left side of the neck. 
Two years previously she noted an increase in the number of moles on her face, 
and one year previously a general darkening of the skin, most pronounced on 
the face, hands, and a band surrounding the middle of the body. The asthenia 
she dated from an attack of the grippe about a year previously, so that the 
pigmentation and weakness showed substantially the same chronology. 

Family History: The father died at the age of 38 of diabetes. There were 
three living sisters and three others who had died in childhood of acute infections. 
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Past History: The patient reported the minor ailments of childhood, ton- 
sillitis every year until a tonsillectomy six years earlier, and in addition, the 
attack of grippe already mentioned. She had had no association of which she 
was aware with tuberculosis. The other significant points in the history were 
abscessed ears ten years previously, teeth requiring much dental attention, 
and an occasional gastro-intestinal disturbance characterized by flatulency, dis- 
tress, and nausea. She had had occasional fainting spells, and at times numb- 
ness and tingling in the hands. The patient was unmarried, established the 
catamenia at the age of 14, and gave an entirely normal menstrual history. 

Physical Examination: She was a fairly well developed, poorly nourished 
woman, 32 years of age. The exposed surfaces showed a peculiar copper colored 
appearance which during the examination was also observed in a broad irregular 
girdle about the waist. The other portions of the body were also brownish but 
less strongly pigmented. The naevus on the neck was remarked, and numerous 
brown moles on face, neck, and arms. The lips were somewhat pigmented, as 
were the gums and small areas of the buccal mucosa. Examination of the 
lungs showed a questionable increase in intensity of the breath sounds at the 
left apex, and a few dry rales heard throughout both lungs. There was slight 
tenderness in both costal vertebral angles, a fine tremor of the hands, and a 
bluish color of the nails. No evidence of cardiovascular disease was detected. 

Laboratory Summary: The urine volume was somewhat high; there was 
a trace af albumin. The elimation was excellent, the protein intake ample, 
and the partition formula normal. The blood morphology was normal except for 
a marked lymphocytosis. The blood showed an increase above the normal of 
all of the nitrogenous constituents, and a blood sugar at the low level of the 
normal. The vital capacity measurements showed the patient to be 8 per cent 
underwe'ght, and with a significant loss from the predicted lung volume. The 
basal rate was recorded as — 6 per cent, with low blood pressure, rapid pulse, 
and slightly sub-normal temperature. This value of the basal rate was not 
regarded as accurate since the patient was slightly nervous. 

Radiography of the chest give normal findings, but an indefinite shadow 
was remarked above the upper pole of the left kidney. 

Skin Examination: The observer at this time commented on the suggestion 
of Addison’s disease, felt that mineral poisons and a chloasma of toxic origin 
must also be considered, and recommended a biopsy. 

Discussion: Peeling that the observations available were too limited to 
warrant a final diagnosis, and desiring to study the patient more thoroughly 
in the hope of resolving the condition, she was admitted to the Hospital a few 
weeks later and a much more complete study was undertaken. The interval 
history was irrelevant. 

Second, Examination: The urine volumes were found to be somewhat low, 
and the urine contained albumin, sugar, and granular casts. Her protein intake 
had decreased although it was still above a maintenance level. The residual 
nitrogen fraction showed a definite upward tendency although still within the 
conventional normal limit. The blood showed a marked increase in the lym- 
phocytes and a 4 per cent eosinophilia. There was evidence, for the first time, 
of a slight degree of anaemia, with a color index of one. The blood chemistry 
values were somewhat lower for the uric acid, the high non-protein nitrogen 
remained unchanged, while the blood sugar had sunk below the conventional 
normal limit. The ’phthalein test, though still normal, had fallen off somewhat. 
The patient had lost 1.6 kgm. weight. The lung capacity was substantially un- 
changed. The basal rate was 10 per cent below prediction, and again the 
measurement of the observed rate was undoubtedly somewhat above the truth. 
A sugar tolerance test was performed with galactose, and it was found that the 
assimilation limit was greatly depressed, even so small a dosage as 5 grams 
being enough to produce a transitory appearance of galactose in the urine. The 
alveolar carbon dioxide was still low, an observation ascribed in part to the 
patient’s weakness, with consequent difficulty in collecting a representative sample. 

Neurological Examination gave entirely normal findings throughout. 

Pelvic Examination gave normal findings. 

Radiography : The skull and sella were normal. An area of calcification 
in the falx cerebri was reported. The chest was negative, and the radiogram 
of the abdomen failed to confirm the shadow near the kidney which had been 
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Biopsij: _ A biopsy was pex'formed and the excised tissue was subiected to 

?CToSed^ bTJdm ?■ The portion from the naevus was 

leported by him as characteristic of the tissue from which it was taken The 

second section, which was excised from another part of the neck, showed only 
increased pigment in the basal layer, which, with special staining, was dem- 
onstratecl to be melanin. 

Discussion: The patient’s history and her presenting symptoms were 
naturally suggestive of Addison’s disease. There were further in the literature 
records of lowered basal I'ate in. this condition in man, perhaps the most 
signihcant of which were the records of Muirhead (24) from the Mayo Clinic, 
and those of Aub (30) and his associates. The reports from several laboratories 
of increased faasal^ rate in experimental animals with injury to these glands was 
not regarded as significant since the animals were not in a basal state. On the 
hand the injection of adrenalin is known to inci’ease the respiratory 
metabolism. The patient’s sugar tolerance represented a sharp divergence from 
the few existing records Jn the literature. This has already been discussed earlier 
in the paper. The patient presented evidence of lowered kidney permeability, 
the low blood pressure and blood sugar generally associated with Addison’s 
disease; certain of the other possibilities such as primary anaemia and bronzed 
diabetes^ were practically eliminated by certain of the other observations. On 
this basis a tentative diagnosis of Addison’s disease was established and medica- 
tion instituted. 

The clinical features of particular interest were the absence of demon- 
strable foci of tuberculosis elsewhere in the body, the albumin and casts in the 
urine, the evidences of depressed renal function furnished by the blood chemistry, 
phenolsulphonphthalein test, and urea curve, and the character of the asthenia. 

The impression still persists that non-pulmonary tuberculosis is practically 
always associated with the pulmonary form, and that a diagnosis of non- 
pulmonary tuberculosis rests on insufficient evidence if the former is not demon- 
strable. While it is true that autopsy usually shows some evidence pf pulmonary 
involvement in those patients exhibiting the disease elsewhere, it is more often 
than not impossible to demonstrate the association clinically. Therefore absence 
of pulmonary tuberculosis demonstrable by clinical methods should not deter 
one from making the diagnosis of the disease elsewhere in the body. 

Albumin and casts were present in the urine of the majority of our patients 
with Addison’s disease, and were generally accompanied by other evidences of 
disturbed renal function. (See table XV.) Such findings, generally significant 
of nephritis, should not be allowed to direct one's attention away from possible 
adrenal disease if they are accompanied by significant hypotension and asthenia 
of the characteristic type. If pigmentation is present there is little danger of 
this, but if there is no pigmentation, as happens, according to Falta (9), in 
nearly one-third of the cases, undue emphasis upon the urinary findings may 
decoy one away from the true diagnosis. 

The character of the asthenia in our patients with Addison’s disease has 
been so typical that its main features seem worth emphasizing. Although there 
is usually complaint of constant lack of energy, the feature peculi^ to adrenal 
destruction has been the sharp exacerbation of weakness upon effort and its 
rather rapid remission when effort ceases. The patient under discussion fur- 
nished a clear example. She was a school teacher and was able to carry out most 
of her tasks without distress, although she was very weary when the day s work 
was over. An attempt to lead the class in a short and easy setting up drill, 
however, would almost always produce a feeling of profound weakness, accom- 
panied by dyspnoea, trembling, and frequently nausea. Ten or fifteen minutes 
rest would result in complete disappearance of this asthenic condition, leaving 
her “practically as good as she was before.” This cycle of events which seems 
to lend supporting evidence to Cannon’s emergency theory is, in our experience 
tvnical of Addison’s disease (if severe cardiac disease be excluded), ^hd is of 
fradamental importance in distinguishing it clinically from other conditions 

causing asthenia. 
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In April the patient returned for a basal metabolism test -which showed a 
level of — 5 per cent under what seemed to be satisfactory conditions. The 
blood pressure had risen to 112, and the patient apparently was much improved. 

In May a series of observations was made (see table) which may be briefly 
reviewed. 

The urine was again ample in volume, as in the beginning; albumin, sugar 
and casts had disappeared; the elimination was excellent. The appetite had 
improved, and the protein intake was almost double that of February. The 
residual nitrogen, however, had increased to a point significantly above the con- 
ventional normal. The blood still showed a marked lymphocytosis but definitely 
lower than that recorded in February, while the eosinophilia had returned to a 
normal value. Both the red count and the haemoglobin were somewhat increased, 
and there was no secondai’y anaemia. The blood sugar showed an increase to the 
initial low normal level. The nitrogenous constituents, however, had also in- 
creased to substantially their initial value. The patient’s increased protein 
intake undoubtedly contributed isomething to this. The weight was substantially 
unchanged, as was the vital capacity. The basal rate was now 13 per cent 
below prediction, with the blood pressure slightly above that of the first record 
and significantly superior to that of the second. 

Radiography : An x-ray plate taken at this time raised a question of a 
possible area of increased density in the mid-portion of the right wing of the 
sacrum. 

The patient was continued under medication throughout the summer, and in 
the fall resumed her occupation which she had earlier been obliged to discontinue. 
She had gained three kilograms in weight. The blood pressure maintained the 
advantage shovra, and her general condition showed a definite improvement. 

The Muirhead treatment, modified as symptoms indicated, had been faith- 
fully followed. But the patient was extremely sensitive to adrenalin, and its 
administration was omitted early since it seemed to do more harm than good. 
Cortical substance was, however, well tolerated, and the subjective symptoms 
became much less marked during its use. The patient carried on her work as 
a teacher with very little discomfort, and her “setting up drill” now rarely 
caused more than moderate fatigue. From time to time she had sudden attacks 
of abdominal pain and nausea, rarely causing vomiting, but on the whole her 
condition was excellent and her energy sufficient. 

During the Christmas holidays of 1927 she caught cold. In spite of it she • 
returned to work two days later. She showed no untoward effects from the 
“cold” when she started for school in the morning, but on reaching home in the 
afternoon she complained of the abdominal pain previously mentioned, and of 
difficulty in breathing. Her physician was summoned and found her in a state 
closely simulating surgical shock. The extremities were cold; pulse small, rapid, 
and feeble; breathing rapid, shallow and labored. No evidence of pneumonia 
could be found. She grew worse very rapidly. The breathing was described 
by her physician as being “like that of an over-etherized patient,” and it soon 
became necessary to hold the jaw forward to prevent strangulation. She became 
unconscious and died, apparently of respiratory failure, within eight hours 
after returning to her home, on foot. 

We were fortunate in securing an autopsy and are indebted to Dr. Charles 
P. Branch for his skillful services in this connection. The skin over the entire 
body was of a peculiar dark brownish tinge, the lungs were normal except for 
a well defined edema, the liver gave evidence of recent parenchymatous degener- 
ation, and the right ovary showed two small simple cysts on the upper surface. 

Kidneys: Left: The approximate weight was 150 gms., it was firm, 

smooth, regular, and bright reddish-brown in color. The cut surface disclosed 
a normal relationship between the pyramids and cortex, the latter measuring 
about 6 mm. in width, the entire surface being markedly injected, and upon 
scraping yielding a slightly blood-tinged purulent material on the knife edge. 
The capsule stripped with ease, leaving a markedly injected surface. The pelvic 
epithelium was not injected. Right: Was similar in every respect to its fellow 
on the left. Mici-oscopic Examination: Many of the tubules were completely 
desquamated, while in others the epithelium was swollen and coarsely granular; 
the cytoplasm and nucleus took a uniform pink stain. The lumens contained 
varying amounts of coagulated serum, epithelium and debris. The glomeruli 
were engorged and stained poorly. The vessels throughout were engorged; there 
was moderate general increase of connective tissue throughout which in places 
was infiltrated with, and showed accumulations of leucocytes. Occasional 
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sclerosed glomeruli were noted, 
edematous. 


The connective tissue about the pelvis was 


Adrenals: After diligent search in the region where the adrenals should 
have been, on either side was discovered some small compact masses of nale white 
tissue, seemingly fibrous in character, which were pre^rved as scSosid adrenals 

s'^^^sces of these masses absolutely no evidence of any 
adrena s. was observed. Microscopic Examination: Absent 
on either side and apparently replaced by a mass of tissue which upon micro- 
scopical examination appeared to be enlarged sympathetic ganglia. 

From the clinical standpoint the most interesting features of this case are 
the long duration of the disease after the diagnosis was established and the 
considerable irnprovement under treatment, which is astonishing in the light 
^ autopsy findings, and the character and brevity of the final stage, suggest- 
ing that a very small fraction of the total adrenal tissue may be sufficient 
to support life, but that even a mild infection may overwhelm the patient. 


CASE B-977 (Acute). ^ The patient’s chief complaint was of a brown colora- 
tion of the skin, coupled with a marked degree of asthenia. Three months pre- 
viously the patient’s mother had died, the event producing a profound emotional 
shock. Following this she became very weak and began to lose weight rapidly. 
A few weeks later she found herself unable to continue her employment. She 
developed an attack of grippe, and during her convalescence noted that her 
skin was becoming bro-wnish in color. During the three months of the course 
of her complaint she had lost 25 lbs. The weakness and pigmentation had both 
been progressive. Five days before admission she had had a single attack of 
vomiting without well defined cause. 

Family History: The mother died following an operation for hernia at the 
age of 75, and the father at the same age of cerebral hemorrhage. The remain- 
ing family history was entirely irrelevant. 


Past History: Beyond measles at three, diphtheria at 13, and a tonsil oper- 
ation at 38, the patient’s history was relatively uneventful. She had always 
been healthy and a steady worker. Her teeth had been removed for pyorrhea. 
She stated that a year and a half previously, after an attack of epigastric pain, 
a diagnosis was made of duodenal ulcer, and under medical advice she had been 
• on a bland diet since that time. The menstrual history was entirely normal up 
to six months ago, but in this interval she had missed three periods. As the 
patient was 48 years of age she ascribed this to an approaching menopause. 
She reported a slight tingling sensation in the right hand occasionally, and a 
slight skin eruption on the arms after eating tomatoes. There had been no 
association with tuberculosis. 


Physical Examination: The patient was a well-developed, well-nourished 
woman of 48. There was a bluish-brown pigmentation all over the body, most 
marked on the exposed surfaces. The patient was apathetic and appeared 
fatigued. There was apparently some loss of hearing in both ears. The buccal 
mucosa was pigmented, the chest apparently normal, the radial arteries were 
slightly firm. Routine neurological findings were substantially normal except 
for somewhat poor pass pointing. 


Laboratory Summary: The urine was somewhat scanty and it contained 
albumin and a very few hyaline casts. The elimination was poor. The protein 
intake was below a maintenance level, and the residual nitrogen showed an 
upward tendency although within the conventional normal limit. The blood 
morphology showed a lowering of both haemoglobin and leucocytes, and a normal 
color index. There was a marked lymphocytosis and a 3 per cent eosinophilia. 
The blood non-protein and urea nitrogen values are definitely above the normal 
level, while the blood sugar was normal. The ’phthalein output was definitely 
low, and the urea index below the normal. The patient was 10 per cent over- 
weight but nearly 50 per cent below her predicted lung volume, a finding prob- 
ably referable to her asthenia. The basal rate was 12 per cent below prediction, 
with definitely low blood pressure, and, at the time of the test, a somewhat rapid 
pulse. Later evidences seemed to indicate that the basal rate, as recorded, was 
probably distinctly above the truth, and that the real rate 

cent and 30 per cent below prediction. The value recorded in , 

from a second test, was — 21 per cent, and this was still probably somewha 
high. The patient’s sugar tolerance was half the normal level. 
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Chest Examination gave no evidence of disease. 

Endermal Skin Tests gave no evidence of protein sensitivity. 

Liver Function {McClure) determination indicated normal biliary function. 

Orthopedic Examination: Moderately pronated feet were the only ab- 
normality recorded. 

Skin Examination: The appearance was regarded by the examiner as 
typical of Addison’s disease. 

Radiography : A series of gastro-intestinal plates showed a constant defect 
consistent with duodenal ulcer. There was some degree of visceroptosis. ‘The 
skull and sella were normal, heart and lungs normal, and a plate of the lower 
leg where the patient had a tender spot showed no abnormality. 

Cardiogram gave normal findings except for a relatively low voltage con- 
sistent with the patient’s adynamic' state. 

Audiogram showed normal hearing. 

Cystoscopio Examination gave normal findings. 

Eye Examination: The discs were yellow and the fundi showed slight 
vascular sclerosis and a generalised tessellated pigmentation. 

Urea Curve: Was normal in shape and gave evidence of good elimination. 

Levulose Tolerance was much depressed. 

Icteric Index and Van den Bergh reactions indicated normal function. 

Pyelograms: The right renal pelvis was dilated; the calyces blunted. The 
left kidney was of the spider type. 

Discussion: The whole general picture here was felt to be consistent with 
Addison’s disease in a somewhat acute state. The lowered sugar tolerance, while 
not in accord with other reports in the literature, was consistent with our own 
observations. The Muirhead treatment was initiated, the patient remaining under 
observation in the Hospital. One month after beginning treatment a satisfactory 
basal rate showed a level only 4 per cent below prediction, with distinctly low 
blood pressure (88/52) and a slightly rapid pulse. The patient’s condition did 
not improve, however; the asthenia was progressive and complicated by sensations 
of pain which were not exactly localized but seemed to be confined to the body. 
Toward the end of the second month the patient’s failure became more rapid, 
and early in the third month after admission, death supervened. An autopsy, 
the details' of which we owe to the courtesy of Dr. Charles F. Branch, showed 
bilateral pulmonary tuberculosis and Addison’s disease. 

Adrenals: The left weighed 24 grams. It was slightly injected and had 
a distinctly firm, woody feel, was coarsely nodular and the surface, instead of 
showing the customary fine mottling of the cortex, was almost a uniform dull, 
pale yellow. The surface showed no normal landmarks remaining, the cortex 
and the medulla being completely absorbed in a coarsely mottled, yellow and 
reddish gray mass, with not infrequent small islands of calcification present. 
No caseous material was observed, per se, although many areas simulating it were 
seen with the naked eye. The adrenal of the opposite side was similar in every 
respect to its fellow on the left. Microscopic Examination showed that the 
normal histological architecture of the organ had been completely replaced by a 
mass of amorphous, caseous material. This was surrounded by a thick fibrous 
capsule, infiltrated with a lai’ge numbers of endothelial cells and lymphocytes. 

Except to emphasize its similarity to the previous case, there is little to add 
from the clinical point of view. The picture of impaired renal function was 
similar to that already discussed. The bilateral pulmonary tuberculosis was 
obsolete, and gave no evidence of its presence by either roentgenologic or 
clinical methods of examination, supporting our previous statement that in- 
ability to demonstrate pulmonary tuberculosis during life is not an argument 
against the existence of a non-pulmonary infection. 

CASE B-421. The patient was a young man whose chief complaint was of 
constant glycosuria for the past five years, associated during the same interval 
with intermittent periods of profound fatigability. He was disposed to date the 
initial onset of his condition from an attack of influenza nearly 7 years previ- 
ously, following which he had an attack of severe mental depression and a gen- 
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^ "P of psychomotor activity. The condition passed in a few weeks 

SL/ "Vred at intervals. Five years ago, following one of tLm he coS 
sulted a physician who found several per cent of sugar in the urine. A Sabe«c 
his general physical condition but did not render him sugar free! 
he entered a hospital and was put on a starvation diet for six 
w^ks with a resisting loss of 40 pounds in weight, but again without rendering 
^^^ooghout his entire period the attacks of mental and physical 
grad^^T^" recurred, usually lasting from one to two months and with, a 


TABLE XVI 
“Hypoadrenalism” 


Group II. “Hypoadrenalism” 


Case Number 


B-121 

B-182 

B-323 

B-505 


B-940 

Sex 


M 

22 

F 

22 



M 

25 


Age 

• • (yra ) 

40 

26 

F 

68 

Height 

. . fem ) 

175 

163 

J65 5 

154 5 

165 5 

160 5 

Wciglit 

. . (Kgm ) 

G4 1 

31.8 

GO 6 

41.8 

52 0 

51 8 

Wciglit Deviation. . . . 

(%) 

-0 

-30 

— 1 

-12 

—3 

0 

Lung Volume Deviation. 

(%) 

-8 

-29 

—2 

-28 

-15 

-45 

Basal Rato Deviation.. , 

• . . . (%) 

-32 

-IS 

-18 

•-11 

-16 

+5 

Blood Pressure 

. (mm.) 

114/72 

92/54 

90/50 

88/58 

85/66 

108/62 

Pulse 

. (per min ) 

04 

73 

54 

88 

76 

87 

Temperature 

. (deg F.) 

98 0 

98 6 

97.2 

98 0 

97 4 

97 0 

Alveolar COs 

.... (mm ) 

39 

31 

39 

39 

37 

42 

Urine Volume 

. . . . (cc ) 

1450 

1680 

1050 

540 

610 

400 

Specific Gravity 

1 039 

1.005 

1 013 

1.025 

1 020 

1 020 

Albumin 

, . ... 

H- 

+ 

+ 

+ 

+ 

+ 

Casts 



+ 

0 

+ 

+ 

+ 


Sugar 

. . . (gms ) 

30 

0 

0 

0 

4“ 

+ 

Total Nitrogen 

14.73 

4 24 

7 29 

6 02 

5.70 

4 92 

Residual Nitrogen 

... . (%) 

11 0 

5.7 

13 3 

10.1 

18 0 

13 8 

P. S. P. 2 hours 

. . . (%) 

61 

26 

48 

35 

55 

26 

Non-Protein Nitrogen.. . 

. . (mgm ) 

47 

36 

35 

35 

26 

41 

Uric Acid 

... (mgm.) 

4 8 

2 9 

3 6 

3 3 

2 0 

5.3 

Sugar 

. (mgm.) 

85 

93 

93 

76 

85 

111 

Galactose. . . Normal . . . , 

. . (gms ) 

30 

40 

40 

40 

30 

30 

Observed., , 

. . (gnis ) 

10 

30 

20 

t20 

10 

20 

Deviation. , 

. . ..(%) 

-67 

-25 

-50 

-50 

-67 

-33 

Haomoplobin 

. . (%) 

100 

95 

70 

70 

SO 

75 

Erythrocytes 

(1,000,000) 

5 36 

5 12 

4 21 

3 55 

4 02 

4 40 

Color Index 

93 

93 

82 

.99 

1 00 

85 

Leucocytes 

. (1,0^ 

9 3 

5 9 

6 7 

8 4 

10 8 

19 2 

Neutrophiles. . .. 

. . . (%) 

58 

58 

75 

62 

58 

82 

Lymphocytes 

(%) 

28 

32 

24 

29 

37 

8 

Fosinophiles. ... 
Endothelials. . . 

. . 

3 

10 

0 

10 

1 

0 

7 

2 

3 

10 

Mi.sc 

. . . (%) 

1 

0 

0 

0 

0 

0 


•True rate lower 

■fTc^t tnromplete Tolerance possibly loner. 


Family History: The mother had a renal disorder which had led to three 
therapeutic abortions after she had borne four children, of whom the patient 
was the third. All of the siblings had died in early infancy. Cases of tuber- 
culosis, cancer, and diabetes were recorded in grandparents and great grana- 
parents; none in the immediate generations. 

Past History: The patient’s birth history showed a normal delivery but a 
very long labor. Development was entirely normal. At the age of six he had 
measles, and this was followed by an abscess in the neck 1*“ 

be a spot in the lungs. The chest condition apparently cleaned up m about two 
years. He further reported minor ailments, diphtheria at the age of i“ne and 

a severe attack of influenza at 15 with a very « o'^^Jf.^^Xctomv at 14 
vpvv ranidlv between the ages of 13 and 15. He also had a tonsillectomy at r , 
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Physical Examination: The patient was a well developed and fairly well 
nourished young man of 22. His teeth showed much dental attention,- the chest 
was normal; there was a slight tremor of the fingers, rather abundant hair 
growth of normal distribution, and somewhat hyperactive knee jerks. 

Laboratory Summai'y: The urine volume was normal, elimination and 
balance good. An average content of 30 grams of glucose was_ reported; 
the remaining findings were normal. The nitrogen partition determination 
showed an adequate protein intake and a high residual nitrogen fraction; the 
blood morphology was substantially normal; there was a marked increase in the 
level of the nitrogenous constituents, and a low normal blood sugar. The 
’phthalein test and alveolar COa were normal. The patient was 6 per cent 
underweight and of substantially normal lung capacity. The basal rate was 
32 per cent below prediction, with normal blood pressure and slightly low pulse. 

Adrenalin Test: Injection of adrenalin produced a definite increase in the 
blood sugar level from 82 to 122 nigm. with a gradual subsidence, the level 
being 100 mgm. at the end of two hours. There was a progressive leakage of 
sugar through the kidney. 

Radiography : The skull and sella were entirely normal. 

Neurological Examination: There was no evidence of organic nervous, 
lesion. The examiner remarked that the pupils were widely dilated, and that 
after light stimulus there was a slight contraction followed by immediate 
dilatation. 

Audiogram: Definite loss of hearing, except in the higher register was 
noted. 

Eye Examination: The blind spots were slightly enlarged. The findings 
were otherwise normal, the examiner failing to confirm the anomalous pupillary 
reaction noted above. 

Discussion: The general picture here presented was in some measure con- 
sistent with a disturbance of each of two independent endocrine glands, namely, 
the adrenal and the pituitary. The basal rate was of the order of adrenal or 
thyroid failure, but the latter is practically excluded by the patient’s sugar 
tests since no other evidence presented of any additional cause for his depressed 
tolerance. In hyperpituitary cases, hypertension, and evidences of hypertensive 
nephritis are not infrequently found, but they are associated with an over- 
activity of both lobes. While most adrenal cases present a markedly lowered 
blood pressure, we have seen one case with an associated kidney involvement 
which exhibited a hypertensive level. On the basis of the markedly lowered 
sugar tolerance, the definitely lowered basal rate, the suggestion of renal dis- 
turbance conveyed by the picture of the blood chemistry, the patient’s general 
history, the unimpaired libido, and a number of other generally supporting 
evidences, it was felt that diagnosis of functional hypoadrenalism was warranted 
to the point at least of undertaking experimental medication. 

We have been fortunate enough to keep this patient under supervision, and 
have had opportunities for checking certain of the laboratory findings at not 
infrequent intervals. During the year 1926 a number of such observations were 
made, but at the end of this time the patient had so far improved from the 
clinical standpoint that the frequent checks were omitted. Early in 1928 the 
patient reported and the improvement previously noted was found to have 
persisted. Certain of the more significant data can be reduced to tabular form 
and discussed independently. 


TABLE XVI-a 
Respiratory Metabolism 


Date 

B. M. (%) 

B. P. (mm.) 

T. (deg.) 

Wt. (kgm.) 

Dev. (%) 

2-1-26 

—32 

114/72 

98.0 

64.1 

—6 

13-2-26 

— 7 

118/60 

97.4 

63.8 

—7 

1-7-26 

—11 

116/64 

97.8 

63.6 

—7 

26-10-26 

—26 

108/66 

97.4 

64.6 

—6 

11-12-26 

—23 

110/64 

97.6 

64.9 

— 5 

21-3-28 

—18 

108/70 

98.0 

70.1 

j 9 


Inspection of the table shows an improvement in the basal rate to a sub- 
stantially normal level within the' course of a few weeks, and this was main- 
tained with but slight variation for another five months. Following this the 
Summer vacation intervened, and in the fall the patient was found to have lost 
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slipped back nearly to his earlier level That he 
Thl a assiduous in following his treatment was freely acknowledged 

Jakly ^itS^^A^thmSh'" general trend, the body weights remin 

1 Q 9 R medication was intermittent following the last test 

ievellvUMlS — hfttlIrfbS 


The next table 


Date 

2-1-26 

13-2-26 

1-7-26 

26-10-26 

11-12-26 

21-3-28 


TABLE XVI-b 
Blood Chemistry 
Values in mgm. per lOOcc. blood. 


N. P. N. 

Urea N. 

Uric Ac. 

Great. 

Residual 

Sugar 

47 

23 

4.8 

1.5 

21.8 

85 

42 

22 

4.7 

1.5 

17.8 

91 

43 

21 

3.9 

1.5 

20.1 

99 

38 

18 

4.2 

1.5 

18.0 

95 

32 

15 

4.7 

1.6 

14.8 

86 

36 

19 

4.7 

1.6 

14.8 

86 


shows the Ganges in the blood chemistry, and here the improvement is very 
striking. The diminution^ in the residual nitrogen fraction to a sustained 
nornial level is certainly significant. The rise of blood sugar during the early 
period of active treatment was also interesting. The blood uric acid was favor- 
ably affected as well, but at the time of the last examination it had returned to 
its original level. A few of the urine sugar values are given in the next table. 


TABLE XVI-c 
Urine Data 


Date 

2-1-26 

1-7-26 

26-10-26 

11-12-26 

21-3-28 


Vol. (cc.) 
1450 
1660 
2550 
1430 
1620 


Sugar (gm.) 
30 
16.6 
74 

71.5 

70.6 


The lowering of the sugar elimination and its return to a much higher level 
when dietary restrictions were removed, is obvious from the figures given. 

During the period of observation in 1926 a cardiogram was secured which 
showed a normal organ. 

Clinically, it is impossible to furnish sufficient supporting evidence for the 
diagnosis of “hypoadrenalism” in this case. It is even impossible to state what 
that evidence should be, since there exists no proven symptom pattern of the 
condition. There is no doubt, however, that the patient has a definite endocrine 
disturbance, and the more important symptoms coincide more nearly with those 
of adrenal impairment, as evidenced in early Addison’s disease, than with any 
other condition known to us. The intermittence of the subjective symptoms is 
not consistent with the dead level of energy deficiency characterizing thyroid and 
pituitary deficiency. The undiminished libido would be an enormous stumbling 
block for any one desirous of explaining the pictuz’e on the basis of hypogonadism. 
The lack of neurological findings renders “piqure” diabetes improbable. 
finally, the subjective and objective response to treatment is suggestive, thougn 
by no means convincing evidence, that the working hypothesis is correcL Similar 
responses to treatment have recently been reported by Koehler (31), but we do 
not share his belief that they can be regarded at present, as an adequate 
therapeutic test. We are reporting these cases of “hypoadrenalism because it 
Bfiems desirable to add to the evidence for or against such a condition rather tnan 
because we believe its existence proved. 


CASE B-182. The patient’s chief complaint was of fatigue and indigestion. 
She dated the latter from an attack of “ptomaine poisoning 
curred some 4 years pretdously, and which was characterized by abdomi a p , 
nausea, vomiting, and diarrhoea. Six months later the f oup of gastw- 

intestinal symptoms reappeared and had continued but 

of her admission for the study. She had lost 17 pounds this Jnterval_ b^_ 

had been underweight at the time of its onset. The condition had be 
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panied by a marked fatigability which ultimately obliged her to discontinue her 
occupation which was clerical in nature. At about the time that the symptoms 
began, brownish pigmented areas developed on the face. These have persisted 
although there has been some variation in their intensity. 

Family History was irrelevant. 

Past History: The patient reported minor ailments and influenza at the 
time of the epidemic. Some time after the onset of the present condition a 
gastrointestinal x-ray study was carried out which yielded only negative results. 
In spite of this the patient was placed on an ulcer diet for some time without 
improvement in her symptoms. She complained of an occasional headache, poor 
appetite, and flatulency. The menstrual history showed a normal onset, some 
irregularity with increase in the interval, and a very scanty flow over periods of 
seven days. Beyond an occasional ache in the lower limbs, the remaining history 
was entirely irrelevant. 

Physical Examhiation: The patient was a poorly developed and distinctly 
emaciated girl of 22. A slight dulness at the apex of the right lung and increased 
vocal fremitus on the right side were reported. Pigmented areas were noted. 
The right knee jerk somewhat below the normal activity; the remaining findings 
were normal. 

Laboratory Summary: The patient was 36 per cent underweight and had 
lost nearly one-third of her predicted lung volume. The basal rate was 
significantly below prediction, and the observed value was somewhat above the 
truth, as the patient’s breathing was very irregular and the trend of the curve 
not exactly determined. A later measurement showed a value of about — 23 
per cent, and there was some doubt if this also were truly representative. The 
blood pressure was at a distinctly hypotensive level; the alveolar carbon dioxide 
below a normal level. The urine volume was ample but the elimination very 
poor._ Albumin was recorded; no casts were observed The protein intake was 
definitely below a maintenance level and this would undoubtedly tend to lower 
the observed basal rate. The blood nitrogen values were relatively high in 
view of the low level of protein metabolism. The blood sugar was normal; the 
sugar tolerance somewhat depressed; the blood morphology was substantially 
normal. 

Radiography:^ A gastro-intestinal study showed ptosis of the stomach, but 
conditions otherwise normal. The skull was normal. The left lung showed 
fibrosis apparently due to an old infection, while the right lung was normal. 

Neurological findings were normal. 

Pelvic findings were normal. 

Eye Examination: The patient showed much enlarged blind spots but other- 
wise normal conditions. 

Discussion: Viewed from the endocrine standpoint, the thyroid could be 
eliminated by both subjective and objective evidences. With a lowered sugar 
tolerance and basal rate there is a suggestion of pituitary dysfunction which the 
enlarged blind spots might be adduced to support. The relative degree, how- 
ever, of abnormality in these two tests did not conform with the usual pituitary 
formula. The combination is likewise found with the gonad failure, and here 
the low alveolar cax'bon dioxide might be regarded as a supporting evidence. 
That this low level was in part due, however, to an inability of the patient, 
through asthenia, to perform the test properly, robs the actual level of something 
of its authority. With the patient’s poor nutrition one would infer a tendency 
not to lower but to raise the sugar tolerance, on the basis of lack of saturation 
of the tissues in accordance with Folin’s theory. We have observed such a change 
in under-nourished patients without endocrinopathy who promptly came to a 
normal level after a short period of proper feeding. There seemed to be no 
evidence of active tuberculosis, although this again was not rigorously excluded. 
The_ patient’s asthenia was disproportionate in degree to that observed in 
pituitary or ovarian cases of a like degree of severity, as indicated by the ob- 
jective measurements. On this basis a diagnosis of hypoadrenalism was offered 
tentatively and the experimental application of the Muirhead treatment recom- 
mended. The patient was referred from another city. We lost contact with the 
case and are ignorant of the outcome. While there are several evidences here 
which are more consistent with a functional adrenal deficiency than with that of 
another endocrinopathy, we regard this case as distinctly doubtful. 
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CASE B-323. The patient’s chief complaint was of continuous 
nearly constant headache, abdominal pain, and marked asthenia. In 1900 25 
years eaNier, the patient received a severe blow on the coccyx, probably fractur 
w backache. The coccyxgeal conditio^was 

^ then operation was regarded as unwise. 

Coincident with tins trauma she developed an obstinate constipation. The men- 

normal up to that time, became very irregular, 
with shoit^ed interval, very profuse flow, and marked dysmenorrhea. After 
a long ineffective course of ovarian medication, surgery was invoked and a 
double salpingectomy, uterine suspension, and appendectomy were performed, 
hollowing this she became markedly asthenic, developed attacks of syncope, and 
the menstruation became very scanty; there was no improvement in her general 
condition. Still later a plaster jacket was applied to the spine and the back- 
ache^ was somewhat better during the period of its use. She was next given a 
vaccine t^atment for arthritis, and finally a diagnosis of mucous colitis was 
offered. The backache has continued and is seriously inhibiting. She required 
special arrangements of pillows in her bed in order to lie with any degree of 
comfort. Latterly she has experienced formication in the lower extremities, also 
cramps, and deep muscle and bone pains. The onset of her headache was coin- 
cident with the initial trauma; it grows worse during the day and is increased 
by menstruation. It presents the anomaly that the headache subsides in some 
measure as the flow becomes more profuse. The abdominal pain was situated in 
the left lower quadrant and came on in the late afternoon. It was of short 
duration and at times so severe as to produce vertigo. The patient's fatigability 
has been progressive but is less marked in the morning. At times she is forced to 
lie down, and while she does not sleep and is conscious of people and of sounds, 
she is unable to rouse herself. A number of years previously she developed 
the morphine habit from the therapeutic use of the drug, but the condition was 
speedily corrected. 

Family History disclosed no relevant details. 

Past History: In addition to the episodes noted above, the patient recorded 
the usual children’s diseases, abscessed ears and tonsillitis. She had had a 
tonsillectomy and a dilatation and curettage. She believed that the salpingec- 
tomy was performed because of a tuberculous condition of the tubes. The 
remaining history, including that of the menses, was not remarkable. 

Physical Examination: The patient was a well developed and nourished 
woman of 40. The lips were somewhat cyanotic, the teeth widely spaced. The 
chest was apparently normal. There was a vague tenderness over the entire 
abdomen not really localized although possibly increased over the right kidney 
and in the right lower quadrant. There were brownish pigmented areas on the 
exposed surfaces, marked tenderness over the coccyx and sacro-iliac region, and 
a small cystic tumor at the level of the 12th dorsal vertebra over the spine which 
was not tender. Body hair was heavy but of normal distribution. 

Laboratory Summary: The patient’s vital capacity measurements were 
normal. The basal rate at a sub-normal level, with low blood pressure, 
pulse, and slightly sub-normal temperature. The CO- output was normal, me 
urine volume was normal; elimination poor; both albumin and casts were re- 
ported. Protein intake was somewhat low. The residual Aaetion oi the ri 
was definitely above the normal. The 'phthalein test gave a border : 

The blood chemistry was normal. Sugar tolerance was at 
level. There was a distinct secondary anaemia, and the blood was leucoid m type. 

Endermal Tests: The patient was not responsive to a large number of 
proteins. 

Radiography: The coccyx showed a left lateral ‘deviation. The skull was 
normal as were the spine, sacrum and hips. The caecum was irregularly fille , 
the appearance raising a question of pylorospasm. 

Orthopedic Examination: This confirmed the tenderness 
iliac region and determined a possible moderate relaxaLon importance in 

small tumor growth was designated as a lipoma which was P 

the patient’s case. 

Pelvic Examination gave normal findings. 

Eye Examination: Findings were normal. 

Audiogram: Showed substantially normal hearing. 
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Neurological Examination: No organic nerve lesion was disclosed. 

Discussion: The condition of the coccyx and lower back seemed to account 
for her backache. The defect in the function of the caecum could possibly have 
resulted from adhesions arising from her previous operation. It could also be 
due to a tuberculous condition, and the questionable pylorospasm could also be 
referable to either of these causes. From the endocrine standpoint, with a 
lowered basal rate and lowered sugar tolerance, a pituitary dysfunction, ovarian 
failure, and adrenal failure were all possibilities. The blood pressure was 
somewhat low for a pituitary failure; likewise, the blood uric acid was normal 
and there was no eosinophilia. The eye grounds were normal and there were 
yet other evidences which rendered a pituitary disorder improbable although not 
excluding it. 

A primary ovarian failure can not be so readily excluded. It is true that 
the menstrual function showed irregularity and profusion, but the analysis of 
a long series of ovarian cases shows this particular formula to be the lease 
common. The patient exhibited a definite anaemia, and this we have not observed 
to be the usual finding in ovarian failure although one to be expected when the 
adrenal is involved. The normal alveolar carbon dioxide, the leucoid blood, and 
distribution of body hair, are not characteristic of ovarian failure. As direct 
supporting evidence for the adrenal, the very low level of blood pressure, the 
marked fatigability, the evidences of renal impairment, may all be enumerated. 
The exposed surfaces were somewhat pigmented, and enquiry elicited the fact 
that none of her family showed a similar coloring. The normal blood sugar is by 
no means characteristic, but the patient was acutely sensitive to pain and 
nervously unstable, and this level might represent a slight response to the 
emotional stimulus which could be engendered in even hypofunctional adrenals. 
The patient had apparently had tuberculosis in the pelvis, and where tubes are 
thus involved there are usually other tuberculous areas. On the whole, while 
the case could not be regarded as clear cut, enough evidence presented to war- 
rant a tentative diagnosis of functional hypoadrenalism. The Muirhead treat- 
ment was recommended and was followed for a short time after the patient 
returned home, with distinct evidence of improvement. It was subsequently dis- 
continued and indirectly we have learned that the patient has relapsed into her 
earlier condition which is continuing adversely. 

Here again is a case in which the main evidence to support the diagnosis is 
the response to treatment. We have already stated that we do not believe the 
therapeutic test convincing proof, but it seems worth while to record the findings, 
as only in this way will enough evidence be accumulated to clear up the very 
indefinite situation as regards “hypoadrenalism.” 

Clinically, there was certainly a large element of nervous and emotional 
instability in this patient, and the time honored diagnosis of neurasthenia can be 
rejected only because it fails to explain the objective findings. We believe that 
in this and many other instances the neurasthenia is the result, not the cause, of 
the metabolic disturbances, and that an attempt at their normalization is at 
least an essential part of the treatment of patients presenting, in addition to 
evidences of disturbed metabolism, signs of nervous instability. But we wish 
to make clear our belief that convincing demonstration of metabolic disturbance 
is an indispensable pre-requisite to such treatment. 

CASE B-505. This is an incomplete case but the evidences are highly 
suggestive. The patient’s chief complaints were of fatigue and fainting spells, 
tinnitus, and nausea. The patient had been married six years previously, 
having been well up to that time. Her baby was born five years ago. She 
failed to regain strength after confinement, and she dated her present condition 
from that event. She reported that she slept well but was always fatigued, the 
latter condition progressing during the day. The attacks of nausea developed 
two years previously and without any predisposing factor so far as the patient 
could tell. There was no vomiting; there was occasional pain under the left 
rib border, also low in the abdomen. The onset of the fainting spells was coin- 
cident with the nausea, and recently the patient had developed severe attacks 
of vertigo. The tinnitus was a recent manifestation. Two years ago she 
learned that her blood pressure was very low. 

Fainihj History: Two of three siblings died in early infancy. 

Past History: The patient had one or two of the minor childhood diseases 
and scarlet fever. At the age of 5 she fractured her nose, producing a unilateral 
obstruction. A few weeks earlier there had been a severe blow to the head but 
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radiograms of the skull showed no structural injury. She renorted an oppacinmi 
an^^ eyelids, soft teeth, some chest' pain, dyspnoea 

Tht Tv regu ar but she was troubled with flatulency. 

The rnenstrual function had been entirely normal up to 2 years ago when for a 
period of one year she exhibited shortened intervals. ^ 


The patient was a poorly developed and nourished 
woman of 26, ambulatory but seeming very weak. Obstruction of the right side 
^ the nose and poor teeth were noted. The pulse rate was somewhat rapid, 
there was some enlargement of the proximal interphalangeal points; the skin 
dark without heavy bronzing, and pilosity on the extremities was marked. 
The eyebrows were bridged, and there was a slight mustache, also some hair on 
the breasts. The abdominal hair was heavy but of normal distribution. 


Lahwatory Summary: The patient was a small woman 12 per cent below 
her predicted weight and definitely below her predicted lung volume. An un- 
satisfactory basal I’ate determination showed — 11 per cent with very low blood 
pressure and somewhat rapid pulse. Repetition of this test was impossible as 
the patient began to menstruate, returned to her home in another state, and 
was subsequently felt to be too weak to return for a completion of the study. 
This episode influenced the completeness of the entire investigation. The 
alveolar CO- was normal. The urine volume was scanty, elimination fair only; 
both albumin and casts were reported. The protein intake was somewhat low, 
the residual nitrogen fraction high and the ’phthalein test definitely below the 
normal. The blood chemistry was fairly normal though the nitrogenous con- 
stituents showed an upward tendency in relation to protein intake. The blood 
sugar was below the normal level. , The sugar tolerance was incomplete but was 
certainly 50 per cent below the normal, and from the amount of sugar excreted 
during the test probably at a still lower level. The blood showed a definite 
secondary anaemia without evidence of active degeneration; the leucocytic 
formula was substantially normal. 


Nose and Throat Examination: The tonsils were apparently not offending. 
The nasal septum showed a sharp deflection to the right. 

Pelvic Examination: Conditions were noz*mal except for minor residua of 
child-bearing. 

Eye Examination showed slightly enlarged blind spots; otherwise findings 
were normal. 


Discussion: The whole general picture here is compatible with a condition 
of failure of the adrenals. The possibility of organic involvement was not 
excluded, but the incomplete character of the test robs a conclusion of any final 
authority. Muirhead treatment was recommended, but no further observation of 
the patient has been possible. Clinically the history is very suggestive of Addi- 
son’s disease, including as it does the acute exacerbations of weakness and 
nausea found in our patients with proven adrenal disease. 


CASE B-567. The patient’s chief complaint was of a swelling of the lep 
and hips, with marked distention of the scrotum. For the past 10 years the 
patient had had a chronic arthritis with involvement of the right shoulder ana 
the hips. For the past two years there had been extreme pain p nigp pong 
the course of the sciatic nerve. For a period of a few weeks TTrntnm 

there had been much swelling of the feet, while the enlargement of the sciotum 

had appeared two weeks earlier. 

Family History: One uncle died of tuberculosis; the history was otherwise 
not informative. ., 

Past History: The patient had the minor ailments p TIITT nrevioTsTy 
lectomy at the age of six, and removal^ of cervical 3 ®n/had been undm' 

Six months earlier he had developed iritis of ^e left y .. developed 
continuous treatment for this condition. Some four TITconditfon Under 

a diarrhoea and the use of an acidophilus culture he was stTl passing three 

fa’s"! formicaHon on tho logs at anoh 

times as they were swollen. , - j nt 9^ re- 

Thrsllnwls "v«TI with acne, there 
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•was slight ptosis of the left upper eyelid, and the iris -was cloudy; there -was 
circumcorneal and conjunctival injection, also moderate photophobia 'with 
lacrinvation. The right eye -was normal. He exhibited herpes on the lower lip, 
the gums were pallid, and the teeth poor. The left chest was somewhat de- 
pressed, producing a definite asymmetry, and the left shoulder drooped do-wn- 
ward and forward. The pulse rate -was somewhat rapid, the blood pressure 
distinctly low. Beyond shallow respiration, the lungs were apparently normal. 
The scrotum was large and distended, and contained a large amount of fluid. 
The arms exhibited limitation of motion at the shoulder and at the right elbow, 
•with some muscular atrophy. The knee joints were swollen and enlarged, 
tender, and limited in motion. From the 'knee down the legs were edematous. 
There was some bronzing of the skin on the lower extremities. 

Laboratory Summary: The patient was slightly underweight and not 
significantly below his predicted lung volume. The basal rate as recorded was 
16 per cent below prediction, with a normal pulse and very low blood pressure. 
Alveolar CO2 was a low normal. The urine volume was scanty and the elimina- 
tion poor. The urine contained albumin and sugar, while the sediment exhibited 
much epithelial debris and many granular and epithelial casts. His protein in- 
take was inadequate; the residual nitrogen fraction was double the upper 
normal level. The ’phthalein output was _ low normal. The blood chemistry 
showed normal values entirely consistent with the level of the patient’s protein 
metabolism. The blood sugar was low normal; the sugar tolerance, definitely 
depressed. The blood showed a slight secondary anaemia -with an upward 
tendency to the leucocytes and a slight increase in the lymphocytes. 

Examination for protozoa : Repeated examination at night failed to disclose 
the presence of filaria. 

Electrocardiogram: The low voltage indicated an adynamic state consistent 
with adrenal disease. 

Cardiac Examination: The heart was found to be normal. A very low 
blood pressure was recorded. 

Orthopedic Examination: The patient presented generalized evidences of 
chronic arthritis in all stages of development. At the time of this examination 
the edema had affected the legs and the body as high as the second or third 
lumbar vertebra. 

Eye Examination: The patient’s left eye exhibited subacute inflammation, 
defined as kerato-iritis, with contracted pupil. The right eye was normal except 
for a slightly enlarged blind spot. - 

Radioscopy: Several abscessed teeth were demonstrated; both lungs were 
hazy, the left auricle prominent; the spine showed a general osteoporosis; there 
was destruction of the cartilage in both sacro-iliac synchondroses; the right 
shoulder showed atrophic arthritis; both knees a hypertrophic condition, while 
the left hip showed both atrophic and hypertrophic processes. The gastro- 
intestinal appearances were normal. 

Chest Examination showed conditions to be substantially normal. 

Dental Examination: Several cavities and several infected teeth were dem- 
onstrated. 

Genitourinary Examination disclosed no abnormality except the scrotal 
edema and that of the legs. The laboratory evidences did not show markedly 
impaired renal function. 

Stool Examination: Ova and parasites were absent. 

Discussion: A study of this case was felt to disclose the existence of two 
conditions which were by no means necessarily related. In the first place the 
patient had a definite arthritis of nearly ten years’ standing, reported an earlier 
tonsillectomy, and exhibited a number of infected teeth. Second, there was 
evidence of nephrosis with edema, but •without marked e^vidence of greatly 
lowered permeability. While asthenia was not stressed in the history, the 
patient was markedly fatigable and had been so for some time. The general 
laboratory picture accorded more nearly •with that produced by adrenal failure 
than by any of the other endocrinopathies. A tentative diagnosis was offered 
of an early functional impairment of the adrenals. It is, however, recognized 
that the chronic focal infection, the arthritis, and the renal impairment, might 
account for most, if not all of the findings. 
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autoSv^^ThP^wJpnH ® included because of the condition found at 

patients chief complaint was of pain in the left side of the 
abdomen and the lumbar region. It had begun some three months earlier had 
been progressively more severe and continuous, and was apparently unrelated 
to any event or habit of the patient’s life. There had be® a SSSi^Ioss of 
developed^””'^ pounds m the past three months— and a severe asthenia had 

Family History was entirely irrelevant. 

. Past History: The patient had had a few minor ailments in childhood, 
life-long weakness of the eyes following measles in this period, and one attack 
of influenza many years before. A tumor in the right breast had been success- 
' treated by electricity twenty years previously. She reported headache 
vath nausea earlier in life; no attacks for many years. She was subject to 
rhinitis 01 a severe type. Though the patient was 68 years of age but few of 
her teeth had been removed. The appetite had been good until the development 
of the present illness. With its onset, however, she had developed nausea, 
flatulency, and diarrhoea. There was apparently an impairment in the sense 
of tasto. Oliguria was a feature of the current complaint, previous to which, 
however, there had been nocturia. The patient matured early and the men- 
strual history was uneventful, including the menopause in the early fifties. In 
years past there had been a mild arthritis in the knees. 


Physical Examination: The patient was a well developed woman of 68 
showing evidences of much loss of weight. The pupillary reactions were very 
sluggish; the eyes showed incipient cataracts. There was some septum deviation 
and a moderate amount of crusting. The gums and teeth were in very poor 
condition. Smooth, firm masses were detectable over each clavicle, and there 
were several smaller masses in the neck. The heart gave a blowing systolic 
murmur, the pulse was slightly rapid. A large mass was felt in the left side of 
the abdomen with possibly other masses in the epigastric and left inguinal 
regions. There were several tumor masses on the left thigh, the largest of which 
suggested a lipoma. There were a number of brownish pigmented areas on 
the upper body and lower extremities. The knee jerks could not he elicited, and 
there was a positive bilateral ankle clonus. A generalized adenopathy in 
cervical, axillary, and inguinal regions was recorded. The distribution of the 
body hair was entirely normal. 


Laboratory Summary: The urine volume was very low and the elimination 
very poor. Albumin and sugar were both present, while the sediment showed 
many leucocytes, hyaline, and granular casts. The basal rate was +5 per cent 
with a somewhat low blood pressure and rapid pulse. The temperature was 
slightly sub-normal; alveolar carbon dioxide, normal. The patient was 2 per 
cent under her predicted weight but had lost nearly half her predicted lung 
volume. Protein intake was low, residual nitrogen high, and the ’phthalem 
output much below the normal. The nitrogenous blood constituents were dis- 
tinctly above the normal level. The blood sugar was a high normal. The blood 
showed a moderate degree of secondary anaemia, and a definite leucocytosis 
with increase in the neutrophilic elements. 


Laryngological Examination: The tonsils were enlarged and infected; the 
teeth in very poor condition. 

Cardiogram: There was some evidence of cardiac impairment of a degree 
not inconsistent with the patient's age. 


Radiography: Numerous infected teeth were demonstrated, and several re- 
tained roots. The skull was thickened but was otherwise normal. There "was a 
large tumor mass on the left side of the abdomen reaching below the 
an additional large mass in the pelvis which showed numerous calcium deposits. 
The gastro-intestinal tract was normal except for redundant colon. 

Eye Examination: The left eye showed an old choroiditis 
ducing*^ an irregular partial central scotoma; the right eye was substantial y 

normal. . , 

This confirmed the evidences of a spinal cord 


. Neurological Examination: 

lesion previously recorded. . .. . 

diagnosed as a lipoma- 
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Orthopedic Examination demonstrated arthritis in the knees and sninp -with 
possibility of malignant neoplasm in the latter. ^ ™ 

diagnosed as general carcinomatosis, which was 
naturally inoperable. She was retained in the Hospital and died some four 
weeks after admission. At autopsy a large hypernephroma of the left kidney 
w^ disclosed with numerous metastases to the lung, liver, and the entire ab- 

wa^'normaf cervical lymph glands. The right adrenal 

was noi mal. The left was so closely associated with the left kidney that micro- 
scopically It formed an integral part of the mass. This case is reported as that 
of a patient with presumptive destruction of one adrenal and exhibiting certain 
of the evidences which may be associated with adrenal disease. The normal 
basal rate constitutes a definite exception, while the patient’s alveolar carbon 
dioxide IS higher than that of any other case reported in this group. We have 
demonstrated in other cases of malignant neoplasm that the sugar tolerance is 
definitely lowered. The patient had malignant involvement of one kidney, while 
the other gave evidence of definite nephritic changes. From the differential 
standpoint the normal basal rate, in spite of the patient’s grave condition, rapid 
loss of weight and lowered nutritional level, is significant. It might be inferred 
that the value obtained was an algebraic summation of the depleting factors al- 
ready noted and an upward tendency engendered by the adrenal involvement. 
This is, however, purely speculative, and in the writers’ opinion highly im- 
probable. ! 

From the clinical point of view, it is interesting to compare the findings in 
this patient with those cited above, and the fact that her symptoms are very 
similar to those of the other individuals in this group is important. Certainly 
there could have been impairment of adrenal function in this last patient, and 
if her symptoms are ascribable to that condition it may fairly be argued that 
the similar symptoms of the rest of the group might likewise be explained. It 
is, however, not safe to go so far, since this last patient had an abdominal 
tumor large enough to bring about mechanically her digestive symptoms, while' 
her asthenia, and many of the laboratory findings may be fairly referred to the 
general carcinomatosis. So far as our series of cases is concerned it must be 
said that the case for hypoadrenalism is “suspected but not proved.” 


Group III. Pubeetas Praecox 

CASE C-16, et seq. The case of this little patient is reported because of its. 
general interest and of a possible adrenal element. In our opinion this latter is 
far from established, although there are numerous references in the literature 
to an association of early puberty with certain types of adrenal disease. Many 
of these, however, lack objective supporting evidence, and this case is reported 
without prejudice and for consideration. _ _ 

The child was admitted to the Hospital late in April, 1925, complaining oi 
a gradually developing weakness of the arms and legs. As a matter of fact she- 
was unable voluntarily to raise arm, leg, or even a finger. The condition dated 
back to May of the previous year when the child came home from school com- 
plaining of illness. After her arrival home she had a severe nose-bl^d and 
vomited, but had so far recovered that she was able to return to school the next 
day although she complained of a severe headache. As the latter persisted she 
was kept at home and in bed for several days, during which the tongue became 
very yellow, and the child apparently temporarily lost the use of her legs, fane- 
again recovered from this in a few days but shortly afterwarf was hit in the 
right leg which caused her to limp for about three months. The right ieg he- 
came progressively weak during this period and subsequently weakness developed 
in the left leg, in the hands, and in the arms. A tonsdlectomy was followed by 
temporary improvement but the child then developed pneumonia some tlmee 
months before admission to our Clinic. During her attack f 

seen by a number of physicians whose opinion was divided between a condition 
of progressive muscular atrophy and of infantile paralysis, 
admission here there was complete inability as noted above. 

Family History was irrelevant. 

Past History: Beyond the facts already noted the 
nox and measles but otherwise up to the time of her ^Bn® , , 
w?n and strong, Tho catamenia had not been estabhshed, 

Ptosicai fea»»»Mo«.- The patient was 
child, seven years and nine months of age. bhe was unusu^ 
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and' distinctly mature. The physical findings in the main were normal. The 
child had no prehensile strength in her hands. The arms could not be flexed 
at the elbows, nor could the legs and thighs. There was neither adduction, ab- 
duction, or flexion in legs and hips; the right leg was somewhat atrophied, and 
there was foot drop in both extremities. The knee jerks and wrist jerks could 
not be elicited; there was no ankle clonus. The Babinski and Oppenheim re- 
actions produced flexion. There was abundant hair growth on the legs, arms 
and external genitalia. The skin was white and free from pigmented areas. 

Laboratory Summary: The child was within 3 per cent of her predicted 
weight. The lung volume could not be ascertained. The basal rate deviation 
was 29 per cent below prediction. Too much weight should not be given to the 
absolute magnitude of this datum as standards for female children of this age 
are far from well established. The relative value, however, is significant when 
compared with the later measurements. The pulse was distinctly rapid, the 
blood pressure somewhat low. ‘ The urine volume was somewhat scanty, the 
elimination poor, and albumin was present. The total nitrogen showed an en- 
tirely inadequate level of protein metabolism. The residual nitrogen fraction 
showed an upward tendency. It is to be borne in mind that with lowered protein 
intake in the normal individual, the relative value of this fraction tends to in- 
crease. On the other hand, the patient was a seven-year-old child weighing but 
22 kilograms, hence her protein level was not as low relatively as would be 
connoted by the same nitrogen elimination in an adult. The ’phthalein output 
was low normal. The .sugar tolerance was normal. The blood nitrogen values 
were relatively high but within the conventional normal /limits. The blood sugar 
was slightly high but this could have been due to an emotional response. The 
blood morphology showed somewhat low values throughout, the sole exception 
being a 5 per cent eosinophilia. 

Radiography: The spine, pelvis and sella were normal; the skull somewhat 
rachitic in shape. The mediastinal shadow was 5.5 cm. in diameter. The heart 
and lungs were normal. 

Neurological Examination: A fine muscular palsy affecting the lower ex- 
tremities, pelvic girdle, and the shoulder girdle was observed. In the exam- 
iner’s opinion the atrophy was absent which would be expected in a case of 
anterior-poliomyelitis. Final opinion was reserved. 

Discussion: While the' child had not established the catamenia, she had a 
marked growth of pubic hair and the body configuration suggested a beginning 
maturity. While, as noted above, too great weight could not be placed on the 
absolute value of the basal rate, it was evident that there was a marked lower- 
ing from the level to be predicted in health. The child was under proteinized, 
which could be a factor, but was not undernourished. There was evidence of 
a lowered kidney permeability. The child was definitely asthenic; on the other 
hand the sugar tolerance was normal. It was felt that the illness which the 
child had experienced had not been properly evaluated. It was impossible to 
get additional details but there seemed to be no question that the present con- 
dition had followed the somewhat vague attack described above. Many of the 
features were consistent with adrenal impairment, although a thyroid failure 
could not be excluded with certainty in view of the low basal rate and the nor- 
mal sugar tolerance. The complementary features of a thyroid failure were, 
however, entirely lacking. On this basis a tentative diagnosis of adrenal dys- 
function was offered and treatment by adrenal cortex suggested. Through the 
cooperation of the parents, the child was returned to the hospital some three 
months after our first contact. In the meantime she had been receiving adrenal 
cortex. It was found that there was a definite improvement in many ways. 
The whole general musculature had become much stronger, the child was able 
to raise hands, arms and legs when in a recumbent position. Some atrophy 
in the extensors of the hands with slight contractions on flexion; foot drop, and 
marked weakness in the extension of the toes were still apparent. A thorough 
neurological examination and review of the case, for which we are indebted to 
Dr. N. H. Garrick, ruled out anterior poliomyelitis and progressive muscular 
atrophy. In his opinion the vague illness which was the starting point of the 
whole condition could possibly have been an unrecognized diphtheria, and the 
muscular condition which was its sequel, a postdiphtheretic paralysis. From 
the laboratory standpoint the basal rate was found to have increased to the low 
normal borderline. The patient had grown 6 cm. and increased in weight 1.8 
kgm. The pulse was slightly higher, the blood pressure practically unchanged; 
the alveolar carbon dioxide had increased to a low normal level; the urine vol- 
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ume had improved,- as had the elimination; the protein intake was double wbinli 
naturally could have some influence on the improvement in the basal rate The 
residual nitrogen fraction was lower, though still high, and the %hthafi^^ out! 

SSkaneed'^'' T^^hVond "o/n?al level. The sugar tolerance remained 

chemistry had improved somewhat in spite of the in- 
1 morphology showed- a slightly lower red 

count, a slight leukopenia, an increase in the lymphocytes, and a persistence 

fftov cortex medication was continued, and three months 

later the child was tested again. The weight had improved, the basal rate had 
submded to a point midway between the earlier records, sugar had appeared 
dro^rfpd residual nitrogen had become normal, the sugar tolerance had 

dxopped to a level below the normal, a slight secondary anaemia had developed, 
the lymphocytes had risen to 60 per cent of the normal leucocyte content, while 
disappeared. It is unnecessary to review all of the data 
or the repeated tests performed on this child in the table given above. Suffice 
to say that she has regained full use of her arms and hands, there is still a 
residual toe dx'op which is_ being gradually overcome undex’ orthopedic correction. 
She can walk and run with considerable fx-eedom. The sugar tolerance, while 
remaining at a depressed level for a period, in September, 1926, exhibited a 
mai’ked increase to a point above the normal, which was interpreted as indicat- 
ing an appx-oaching onset of menstruation; this latter was established a few 
months later, when the child’s tolex'ance became normal and has remained so up 
to the present time. Adrenal cortex was discontinued after the first marked 
improvement, and the child has progressed satisfactorily without recent thera- 
peutic aid. The basal rate has remained low, the blood pressure has steadily 
improved to a present normal level, and the somewhat rapid pulse has given 
evidences of subsidence. The alveolar carbon dioxide has become entirely nor- 
mal. _ The general normalizing of the other factors is apparent from the' table. 
In view of the child’s marked improvement it has been felt best to avoid further 
endocrine medication. She reports yearly to the hospital and a thorough study 
is carried out. In time it seems probable that it may be wise to resume endo- 
crine therapy. The need for it at the present time, liowever, has certainly not 
been demonstrated. 

As was stated in the beginning, we have no desire to be dogmatic about 
this case. It may be permitted, however, to indulge in some speculation, recog- 
nizing that it is no more than tliis. If we assume the accuracy of Dr. Garrick’s 
diagnosis of an earlier diphtheria prodxxcing a post-diphtheretic paralysis, we 
have a patent explanation both for the initial muscular weakness, and equally 
for its gradual improvement -with the passage of time. This, however, would 
fail to explain the child’s early evidences of maturity, and might not entirely 
account for the very rapid improvement of the muscular condition during the 
initial phase of her therapy. If the adrenal be a detoxicating organ — and there 
are many who believe it so to be — it is conceivable that it had passed through 
a phase of ovex’-stimulation as an incident to the toxaemia arising frorn the 
patient’s diphtheria. Evidence would seem to indicate that with certain of 
the endocrine glands such a period of overactivity is followed by a compensa- 
tory lowering of functional level. That precocious puberty arises in an over- 
activity of the gland, is in no small measure assumptive. The presence of a 
tumor of the cortex does not necessarilj^ connote a functional overactivity, but 
may imply the reverse. Be that as it may, it is possible that the early matur- 
ity of this little patient had its ox-igin in impulses from changed adrenal func- 
tion which in turn derived from the earlier toxaemia. It is interesting to 
note that the child’s persistent thymus exercised no deterring effect on the 
progress of her maturation. The case is offered merely for consideration. Con- 
tinuance of the study may, at some future date, throw light on the underlying 
etiology. That a thyroid element, as suggested by the present basal rate and 
sugar tolerance, could enter in. is entirely contrary to the very large number 
of existing records where thyroid failure at this age has produced a completely 
opposite effect. That vague and dubious entity, a hyperovarianism, can not 
be invoked as at no time had the child shown an increased galactose tolerance 
with the exception of one observation shortly before the onset of menstruation, 

S here X fS unquestionably lies with the definition of the standard and 
the patient’s tolerance was consistent with the physiological stadium. A p 
lOT Sr couM find some support as the child has 
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and ' terminal hypo-activity of the posterior lobe, may be studied ' fortuitously.'' 
while the sugar tolerance is passing through the normal zone. We have ob- 
served a few such cases, checking the accuracy of -the initial inference by sub- 
sequent study of the case after the transition has been completed. While the 
anterior lobe seemingly undergoes involutional activity to a hypofunctional level 
more readily and rapidly than the posterior lobe, we have never observed a 
case in which the anterior lobe has been so far ahead., of the posterior in its 
transitional adjustments. Finally, a stimulating influence on the genital sphere 
is observed in overactivity, not failure, of the pituitary. The case for the pitui- 
tary then would seem to lack substantial support, and we feel constrained to 
conclude that if the patient be endocrinopathic the adrenal v/ould seem to be 
the most probable focus of involvement. 
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THE EELATIONSHIP OP IODINE TO THYROID HYPERPLASIA 

AND FUNCTION* 

J. EARL ELSE, M.S., M.D. 

Clinical Professor and Chairman Department of General Surgery, 
University of Oregon Medical School 

PORTLAND, ORE. 

The literature upon thyroid disease is so voluminous, the ideas ex- 
piessed are so varied and many of the papers are so abstract that physi- 
cians who have not made a special study of goiter are more confused after 
i’eviewing the literature than before beginning such a study. It is time 
for those who are making an actual study of the thyroid and its pathology 
to sift carefully the wheat from the chaff and state in a definite, clear 
and concise manner the present status of our knowledge. 

The clinician's interest in goiter* centers around three major prob- 
lems. First, the insuring of a normal thyroid gland at birth; second, the 
prevention of goiter; and third, the treatment of goiter in those patients 
in whom it has been permitted to develop. 

Halstead in 1896 stated that congenital goiter could be produced 
by the removal of a greater poi’tion of the thyroid gland of a pregnant 
female dog, but that the removal of a major portion of the thyroid gland 
of the male had no influence upon the thyroid of the progeny. Experi- 
mental Avork has confirmed Halstead’s observation. A study of the patients 
with congenital goiter whom I have seen in private practice and in the 
goiter clinic of the University of Oregon has led me to the conclusion that 
congenital goiter in the human is of exactly the same origin. That, is, if 
the mother’s thyroid gland is not secreting enough thyroxin during preg- 
nancy, a demand is thrown upon the child’s thyroid gland to function in 
utero. As the result of this demand, there is either a secretion of colloid 
resulting in a colloid goiter, or a hyperplasia resulting in one of the types 
of hyperplastic goiter. Congenital goiter thus produced is not then an 
hereditary disease, but is instead a congenital condition developing as a 
compensatory process. So true is this that whenever we see a family in 
which all or nearly all of the childi’cn have goiter, we can with practically 
a hundred per cent of accuracy predict that the mother had a goiter, and 
although the thyroid gland may have been able to produce sufficient secre- 
tion under ordinary conditions, it was deficient when the added load of 
pregnancy was thrown upon it. I have yet to see the first patient with 
congenital goiter borne by a woman with hyperthyroidism, and I do not 
believe it occurs. By that, I do not mean to say that a woman who has 
a deficient thyroid during pregnancy may not as a result of the stimula- 

' at the Twelfth Annual Meeting of the Association for the Study of Internal Secre- 

tions, Minneapolis, June 12, 1928. 
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tion thrown upon that gland, develop a toxic goiter subsequent to the 
pregnancy. 

The problem then in preventing congenital goiter is assuring a suffi- 
cient amount of thyroxin to care for the needs of both mother and child. 
In women with normal thyroid glands, this can he done hy maintaining 
an iodine intake sufficient to enable the thyroid gland to produce the neces- 
sary thyroxin. If the iodine in the food and water is deficient, more must 
be added. To the woman -with a thyroid so deficient that it cannot pro- 
duce the necessary amount of thyroxin, dessieated thyroid is given. Iodine 
should not be given to the woman with a non-toxic goiter of the adeno- 
matous type, as it is liable to be made toxic thereby. Some time ago I 
conceived the idea of giving the patients of this group a small amount of 
dessieated thyroid. This has been done by my associate in the goiter clinic. 
Dr. C. E. Brous, and although his experience at the present time is too 
limited for a positive statement, we believe that this is going to be the 
solution of the prevention of congenital goitei-s in children of women -with 
glands of the type which make it unsafe to give iodine. 

The causes of goiter may be classified as primary and secondary. 
The primary causes of goiter are first, and chief, a deficiency in the iodine 
intake; second, anything that lowers the ability of the thyroid to utilize 
iodine; and third, anything that increases the thyroxin need above that 
which a partially deficient thyroid can produce. Iodine deficiency as a 
cause of goiter is an undisputable fact and is universally accepted by 
everyone who has made a really scientific study of the problem. The 
relationship of the existence of goiter and iodine deficiency in the great 
goiter belts, such as the Great Lakes Basin and on the Pacific Coast where 
the surface water, and hence, the vegetation, is deficient in iodine, cannot 
be doubted. The best proof of this statement occurs in northern Michi- 
gan, where there is one district in which practically everyone has an en- 
larged thyroid and in which the surface water is absolutely devoid of 
iodine. 

The iodine intake in food and water may be sufficient, deficient, or 
relatively deficient. It is sufficient when there is a sufficient amount of 
iodine to meet the demand for thyroxin at any time and in any amount. 
It is deficient when there is not enough iodine to meet the need even under 
minimum activities. It is relatively deficient when there is a sufficient 
amount of iodine to produce the necessary amount of thyroxin under 
ordinary conditions but not enough to produce the necessary amount of 
thyroxin when there is an extra load demanding an increased amount of 
thyroxin. Examples of this are seen in individuals who, under ordinary 
conditions, have normal functioning thyroid glands, but who develop a 
goiter as a result of excessive physical or mental strain or disease. 

The thyroid in its ability to utilize the iodine furnished to it must be 
classified as efficient, deficient, or relatively deficient. The efficient thy- 
roid gland is able to utilize iodine and produce the necessary amount of 
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thyroxin under all conditions. The relatively deficient gland is the gland 
that under ordinary conditions is able to produce a sufficient amount of 
thyroxm, but when the demand comes for more thyroxin, it is not able to 
produce it even though there is a sufficient amount of iodine. The deficient 
thyroid gland is the gland that is not able to produce thyroxin enough 
under any circumstances even though there is plenty of iodine at all times. 
Both the deficient and the relatively deficient glands may be unstable 
either because of a congenital abnormality or acquired changes. 

Glands that are relatively or absolutely deficient, or in which there 
is a relative or absolute deficiency in the amount of iodine intake because 
of the regenerative power of the gland, may develop any of the hyper- 
plastic forms of goiter. If the congenital goiter in man, as that in experi- 
mental animals, is the result of a maternal thyroxin deficiency, we can 
trace back most of those goiters which have not been the result of an 
actual disease of the gland to a primary iodine deficiency in the maternal 
ancestor, and while there are othei* determining factors that have an in- 
fluence in the development of goiter, they are, in reality, playing secondary 
roles. The perfectly normal thyroid gland, which is receiving a sufficient 
amount of iodine, will not develop a goiter, but a perfectly normal thyroid, 
gland receiving an insufficient amount of iodine or a thyroid gland with 
lowered efficiency produced by infection or toxins or other lesions so that 
it cannot utilize the iodine that it receives, usually results in the produc- 
tion of some form of goiter. 

The prevention of goiter in the individual horn with a normal thyroid 
gland is merely that of supplying a sufficient amount of iodine. We hear 
a great deal said about the danger of iodized salt, hut the experience of 
using the iodides in syphilis in the days gone by has demonstrated con- 
clusively that it does not carry any danger to the ordinary individual. 
The danger is only to the individual with the abnormal thyroid gland 
and it is my personal opinion that it occurs only in the thyroid which 
has undergone a hyperplasia so that there is a markedly increased number 
of cells which have been lying dormant and may be stimulated into activity 


by the giving of iodine over a long period of time. 

A comparative study of the acini of the colloid goiter with that of 
the normal thyroid gland indicates the type of treatment required. The 
cells secrete two known substances,- one, thyroxin, and the other, colloid. 
Colloid appears to be an inert substance filling the acini, its purpose being 
either that of holding the iodine in suspension until needed for the pro- 
duction of thyroxin or holding thyroxin in suspension until needed. I am 
personally inclined to believe that it is the former. When in the presence 
of an iodine deficiency, a demand is thrown upon the thyroid gland for 
more thyroxin, the cells set about trying to produce it In this attempt, 
there is an over-secretion of colloid distending the acini. As the acini 
become distended with colloid, the margin is stretched, flattening the ce 
both by the stretching their bases and the mcreased intra-aomai PKssu 
Te to increase in coUoid. In well marked cases, the ceUs become so flat- 
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tened that the protoplasm at the sides of the nuclei is not as thick as the' 
nuclei. Such cells can not he expected to secrete normally. 

A few years ago in the goiter clinic of the University of Oregon Med- 
ical School, we divided our patients with simple colloid goiter into four 
groups. One group was given ten milligrams of iodine daily, one group 
was given one grain of sodium iodide three times daily, another group 
was given larger amounts, and another group was given one grain of 
dessieated thyroid daily. The patients were seen every two weeks and 
the thyroid gland examined, the neck measured, the pulse counted, and 
other observations made as indicated. The length of the treatment varied 
from a few weeks to two years. 

Later three of us independently went over the records and came to 
the same conclusion, viz. : iodine does not cure simple colloid goiter in a 
majority of cases, but dessieated thyroid does. In the iodine series, the' 
results were practically the same regardless of the amount. A few were 
cured. The most of them were not. Some of the goiters on iodine de- 
creased in size and then increased while iodine was being given. Experi- 
mentally, we have shown that the increase in colloid begins within two 
days after reducing the thyroid capacity by operation and that if there 
is not some relief, the hyperplasia begins within a week. That hyperplasia 
does not take place in all glands is, I believe, due to the fact that the 
added stimulation enables the thyroid to utilize the iodine to a better 
advantage. There is no organ in the body that is one hundred per cent 
efficient, and we have no right to believe that the thyroid gland is abso- 
lutely efficient. With an increased activity on the part of the cells, it 
may utilize the iodine to a greater degree of efficiency than it was doing 
before. This I think explains the reason for not getting the early hyper- 
plasia in all colloid goiters. 

The fact that the giving of iodine to patients with colloid goiter does 
not produce results in a majority of such patients is due to this deficiency 
of the cells. The treatment then is to put these cells at rest by supplying 
the thyroxin already prepared until the colloid can be absorbed and the 
cells come back to normal. It has been our custom in the goiter clinic of 
the University of Oregon to give patients with a simple colloid goiter one 
grain of dessieated thyroid three times a day. Occasionally some patients 
require more. It has been our general experience that patients with a 
simple colloid goiter are cured within a period of two or three months. 
So firmly are we convinced of the truth of this statement that to 
those patients in whom cure does not result in that period of time, we 
state that there has been error in the diagnosis. We have seen the patient 
too late when hyperplasia had already occurred. This we have proved by 
operating upon some of them who later became toxic and finding a diffuse 
adenomatous type of goiter. 

In the treatment of toxic goiter, iodine in the form of Lugol’s solu- 
tion has been found invaluable in the preparation of the patient for 
operation, regardless of the type of goiter. It must be used, however, 
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th caution It must not be used indiscriminately, as some patients are 
harmed by the prolonged use of LugoFs solution. It has been our experi- 
ence that when this has occurred, these patients do not readily yield to 
LugoFs solution again. 

^ So far I have dealt with the use of iodine in the preparation of the 
patient for operation. In reviewing the literature, we find frequent refer- 
ences to patients who have not been eui’ed. Some time ago I made a study 
of the patients seen in the goiter clinic who have been operated upon with- 
out^ a complete cure. As a result of this, we were able to classify the 
patients of this group as follows: First, errors in diagnosis, that is, the 
symptoms the patient had were not due to a thju’oid lesion; second, late 
operation, the patient having had permanent lesions produced previous 
to the operation. The operation had cured the goiter and there was no 
longer any hyperthyroidism, but the patient still had a damaged heart 
and nervous system and sj^mptoms of goiter present because of these per- 
manent lesions; third, incomplete operation, in which ease the patients 
have never been cured ; fourth, true recurrences. 

To study the cause of true recurrences, we carried on experimental 
work on dogs and rabbits and found, first, that it was possible to remove 
a minimum amount of thyroid without producing any reaction in the 
thyroid gland at all. In other words, we left enough thyroid gland to 
produce the necessary amount of secretion so that there was no need for 
any compensatory change. Second, we found that when the maximum 
amount of the thyroid gland ivas removed, leaving only a very small por- 
tion, there were certain uniform changes that always occurred. These 
were first, an increase in the amormt of colloid which appeared within 
two days, and second, a hyperplasia that began at the end of the week. 
Third, we found that when an amount between these extremes was re- 
moved, if the animals were given iodine there would be no reaction; but, 
if they were not given iodine, hyperplasia occurred. Our experimental 
animals could be classified in their relationship to thyroxin production as 
follows : first, thyroxin efficient, in which there was enough thyroxin pro- 
duced to meet the animal’s need; second, relatively deficient, in which, 
when iodine was not given, the hyperplasia took place because there was 
a thyroxin deficiency, but when iodine was given, hyperplasia did not take 
place because the cells were able, with an excess of iodine, to produce 
enough thyroxin; and third, thyi’oxin deficient, in which there was not 
enough thyroid tissue to produce the necessary amount of thyroxin even 
though the gland was kept saturated with iodine. In this group, hjq^er- 

plasia always took place. _ 

We next studied the influence of iodine upon the hyperplasia, inere 
had appeared in the literature a discussion between Loeb and Marine as to 
the effect of iodine upon hyperplasia. We found that when the glan was 
kept saturated with iodine by giving LugoFs solution, the hyperp asia 
continued usually up to about the end of the third week, occasiona ly a 
few days longer, there being two exceptions in which it was not comp e 
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within a month. We found, further, that when iodine was not given, the 
hyperplasia was much more extensive and in two instances it produced an 
actual goiter in dogs that had a normal thyroid gland before operation. 
In no instance did we see a goiter develop in a dog that received a suffi- 
cient amount of iodine during the period of regeneration. 

We then applied this to our patients. The patients all have the thy- 
roid gland saturated with iodine previous to the operation by giving 
Lugol's solution in 10 to 25 minim doses, three to four times daily, 
according to the severity of the goiter. Following the operation, we give 
Lugol's solution in 15 to 30 minim doses by rectum the first two days, 
three or four times a day. After this, we give 10 minims by mouth three 
times daily for the first month following the operation, and then 10 
minims once a day for the next month, and then follow up with iodized 
salt or iodine tablets. Since we have followed this regime, we have seen 
just one patient who has returned with a toxic goiter, due to excessive 
regeneration. This occurred in a foreigner who could not understand 
English well and had neglected to take the Lugol’s solution as directed. 

StTMMAKY, 

We may sum up our present knowledge of the relationship of iodine 
to the thyroid gland as follows; 

1. Iodine constitutes a high percentage of the thyroxin molecule and 
is therefore essential to its secretion. 

2. Goiter develops as the result of the continued iodine deficiency in 
the diet. 

3. Congenital goiter occurs in the presence of a thyroxin deficiency 
in the mother and can be prevented by maintaining a sufficient iodine 
intake for the mother with a normal thyroid gland and giving dessieated 
thyroid to the mother with a deficient thyroid. 

4. Goiter can be prevented in those born with a normal thyroid 
gland by maintaining sufficient iodine intake unless the efficiency of the 
thyroid is later lowered by disease. 

5. Iodine relieves hyperthyroidism but does not cure in the majority 
of eases and should be used only for preparing patients for operation. 

6. The thyroid gland should be kept saturated with iodine following 
subtotal thyroidectomy in order to prevent excessive regeneration. 

7. Following regeneration a sufficient iodine intake must be main- 
tained in order to prevent recurrence. 



A STUDY OP THE STIMULATING EFFECT OP THE TESTICULAE 
SUBSTANCE ON SUGAR METABOLISM 


D. J. VERDA, W. E. BURGE and F. C. GREEN 
Department of Physiology, University of Illinois 
URBANA, ILLINOIS 


There are reported in the literature contradictory results on the effect 
of castration on metabolism. Loetvy and Richter (1), for example, found 
that the removal of the ovaries decreased oxygen consumption and that 
the administration of dried ovaries to these castrates increased it, while 
Liithje (2) on the contrary found that castration in dogs of both sexes 
had no influence on metabolism. Mitchell finds that castration of cock- 
erels lowei-s their basal metabolism (3), 

It is recognized that castration produces a profound change in the 
activity of an animal. A very active, unruly and pugnacious animal, 
such as a bull or stallion for example, becomes very subdued and easily 
managed after castration. Hoskins (4)' found that castration greatly de- 
creased voluntary activity and that testicle grafts failed to bring about 
any significant improvement in activity. Increased activity is always 
accompanied by an increase in metabolism, and since the animal derives 
most of its energy from the metabolism or oxidation of sugar, it was 
thought desirable to study the effect of the testicular substance on sugar 
metabolism. 

The respiratory quotient is the index usually used to the amount of 
sugar metabolized, a rise in the quotient indicating an increase in sugar 
metabolism, and a fall a decrease. In this investigation, sugar utilization, 
as well as the effect of the testicular substance on its utilization, was deter- 
mined directly according to the following procedure. 

Seven hundred cc. of 0.1 per cent dextrose solution was prepared and 
divided into portions of 100 cc. These 100 cc. portions were introduced 
into beakers. Twenty mgm. of the testicular substance* were introduced 
into one beaker, and 40, 60, 80 and 100 mgm. into other beakers. Two 
gold fish of approximately the same size and with a combined weight of 
approximately 5 gm. were then introduced into the beakers. Air was bub- 
bled through the sugar solut’ions to insure an adequate supply of oxygen 
to the fish. The two beakers containing gold fish and sugar solutions to 
which nothing was added served for controls. Sugar determinations were 
made according to the method of Benedict immediately and after 30 hours. 
The averages for 4 series of experiments are shown in Figure 1 .under 
“testicular substance.” It will be seen that the average amount of sugar 
used in 30 hours by the controls was 22 per cent and that the fish in the 


•The testicular substance used In this Investigation was 
tion. It Is sold under the name of “Orchie Substance and 
sents 10 grains of the fresh gland. 


a Parke, Davis & Co. prepara- 
one grain of the powder repre- 
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sugar solutions to wliicli 20, 40, 60, 80 and 100 mgm. of testicular sub- 
stance were added used 54, 67, 74, 77 and 78 per cent of the sugar respec- 
tively. By comparing these figures it will be seen that the testicular sub- 
stance increased sugar utilization and the greater amount of the substance 
used, the greater the increase produced. 

One of us had already shown that the ovarian substance increased 
sugar utilization in the unicellular animal, Paramecium. The object of 
repeating this work and reporting it in this paper was to determine, in 
the first place, if the ovarian substance would increase sugar utilization 
in a higher animal, such as the gold fish, just as it was found to do in 
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Pig* 1. Chart showing the stimulating effect of varying amounts of the 
testicular and ovarian substances on sugar metabolism. 


the imicellular animal, and in the second place, to compare the effect of 
the ovarian substance with that of the testicular substance, using the same 
kind of animal. 

The method of procedure with the experiments with the ovarian sub- 
stance* was identical with that used with the testicular substance. As a 
matter of fact the experiments were made at the same time and under 
identical conditions, and for that reason, as may be seen in Figure 1, the 
controls used exactly that same amount of sugar, for the controls were 
the same in both series of experiments. 

It will be seen in Figure 1, under “ovarian substance,” that the fish 
to which 20 mgm. of ovarian substance were added used 51 per cent of 

•The ovarian substance used In this Investigation was a Parke, Davis & Co, preparation. 
It is sold under the name of “Ovarian Substance” and one grain of the powder represents 
six grains of the fresh gland. 
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the sugar against a control of 22 per cent, and the fish to which 40, 60 
80 and 100 mgm, were added used 61, 67, 71 and 76 per cent of the sugar 
respectively. By comparing these figures, it may be seen that the ovarian 
substance increased sugar utilization just as did the testicular substance. 

^ The following precautions were taken and cheeks made in the pre- 
ceding expei’iments. Air was bubbled through sugar solutions for 30 
hours without the presence of fish and it was found that this had prac- 
tically no effect on the sugar solution. Air was also bubbled for 30 hours 
through sugar solutions into which had been introduced the testicular and 
ovarian substances without any effect on the amounts of sugar in the solu- 
tions. It was found that the sugar was used only when the fish were pres- 
ent and the utilization ceased upon the removal of the fish. Prom these 
observations it was concluded that the fish were responsible for the utiliza- 
tion of the sugar observed in these experiments and not bacteria or yeast. 


SUMMARY 

1. The effect of various amounts of testicular substance on the rate 
of sugar metabolism of gold fish was studied. It was found that this sub- 
stance stimulated sugar metabolism, the greater the amount used, the 
greater being the stimulating effect. 

2. Ovarian substance also stimulated sugar metabolism of the gold 
fish, as it had been found to do in the unicellular organism, Paramecium. 

3. It is concluded that both the testicular and ovarian substances 
would be found to have the same effect on the higher animals and man if 
the effect in these instances could be tested out directly as was done in the 
experiments reported in this paper. 


4 . 
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THE STRUCTURAL CHANGES WHICH TAKE PLACE IN THE 
THYROID GLANDS OP GUINEA PIGS DURING THE 
PROCESS OP COMPENSATORY HYPERTROPHY 
UNDER THE INPLUENCE OP IODINE 
ADMINISTRATION 

LEO LOEB 

From the Department of Pathology, Washington University School of Medicine 

ST. LOUIS, MO. 

In two previous publications (1) we have studied the effect of iodine 
administration on compensatory hypertrophy of the thyroid gland in 
guinea pigs ; in a more recent, not yet published, series, we have extended 
these observations. In this paper we Avish to correlate the facts thus 
established concerning the effect of iodine on the groAvth. processes taking 
place in the thyroid gland with structural changes associated with these 
growth processes. In addition ive shall refer more briefly to more recent 
experimental studies of Gray and Loeb (2) and of Rabinoviteh (3) from 
our laboratory in which a marked effect of the administration of potassium 
iodide on the mitotic proliferation in the normal thyroid gland of the 
guinea pig was established. Purthermore, we wish to point out some of 
the problems still to be solved and to suggest some way in which previous 
observations concerning the effect of iodine on the thyroid gland might 
perhaps be harmonized with results obtained by Gray and Loeb, and by 
Rabinoviteh. 

We shall compare the conditions found in animals to which KI has 
not been administered (controls) with those observed in guinea pigs which 
have been under the influence of KI (iodized animals). 

1. A comparison of the groioili processes in general in these two 
groups of animals shows that administration of KI does not prevent com- 
pensatory hypertrophy, but on the contrary makes it, on the whole, more 
pronounced. The number of animals showing hypertrophy was greater in 
the iodized animals and, furthermore, the average intensity of this process 
was also greater in the latter. However, in making these comparisons we 
must take into consideration the fact that, as a result of the stimulation 
caused by KI in the thyroids of these guinea pigs, secondary changes take 
place in the course of time which tend to obscure the hypertrophy. In 
the iodized guinea pigs definite changes occur in the character of the col- 
loid, which cause an increase in the contents of the acini and thus lead 
secondarily to an increase in the pressure exerted on the whole wall and 
above all on the epithelial lining of the acini. Purthermore, the growth 
of the thyroid during compensatory hypertrophy does not take place 
through apposition of new acini in the periphery of the gland, but it con- 
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sists m an increase in the number and size mainly of the epithelial cells 
of the acini, although an occasional mitosis may also be seen in the stroma, 
m particular in the vascular endothelium. Thus, as a result of the growth 
itself, the pressure within the gland remnant must be increased and must 
lead to conditions which are injurious, if the surrounding tissue opposes 
the necessary expansion of the gland. However, at no time do we see 
degenerative changes taking place in the thyroid gland which could he 
interpreted as caused by the iodine administration as such. "Where no 
pressure is exerted on the gland cells they appear normal; in general 
neither cytoplasmic nor nuclear degenerations are noticeable. But even 
where pressure may secondarily obscure the hypertrophy of the gland, 
we can always find indications that these secondary changes affected cells 
which had previously been hypertrophic ; however, very often we observe 
in the iodized guinea pigs a marked increase in the size and mitotic pro- 
liferation of the acinus cells and also an increased prominence of granules, 
in that part of the hypertrophic cell which adjoins the colloid. Occasion- 
ally we see, in such acini, multiple elevations consisting of hypertrophied 
epithelium protruding into the colloid. It is probable that these blunt 
papillae are due to growth processes taking place under conditions which 
do not permit a free expansion, although we must consider also the possi- 
bility that similar prominences may develop as a result of perforations 
in the wall separating adjoining acini. In rare cases, the epithelium, in- 
stead of protruding into the lumen of the acini in the form of papillae, 
may push, in an outAvard direction, into the underlying stroma. 


2. Modification in the character of the colloid during the process of 
compensatory hypertrophy in controls and in iodized guinea pigs. The 
characteristic change Avliich takes place in the colloid during compensa- 
tory hypertrophy consists in softening and in solution processes. While 
it occurs in both controls and iodized animals, it is much more pronounced 
in the latter. Inasmuch as during the liquefaction the colloid takes up 


water and thus acquires a greater volume, certain consequences may result. 
It is possible that not only liquefaction but also an increased ncAV forma- 
tion of very soft colloid takes place. In some acini very soon the more or 
less liquefied colloid, Avhich stains only very slightly or not at all with 
eosin, in contrast with the hard colloid of resting glands, which stains 
intensely with eosin, is absorbed, whereas in others it is retained, thus 
exerting pressure on the Avails, especially on the epithelial lining of the 
latter, and causing a distension of the acini. In other instances, in which 
the absorption has progressed very far, the caArity of the acini becomes 
transformed into slits, lined by hypertrophic, high epithelial cells, in 
which the granular character of the cytoplasm is very distinct. Where 
the liquefied colloid has largely been retained, a gradual flattening of the 
epithelium, as weU as a thinning of the walls, takes place as a resu t o 
the pressure. Ve can now And aU transitions from the original hyper- 
trophic epithelium to the epithelium Sattened by pressure; if the latter 
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changes have become very pronounced, it may be difficult to recognize that 
this condition developed from a preceding state of hypertrophy. 

If only a softening of the colloid has taken place ■without an actual 
liquefaction, ■\ve find this substance still taking the eosin stain, hut less 
intensely than in the normal, less active gland. Because of its softness, 
the colloid is sticky and it adheres to the epithelial lining of the acini -with 
threads, between which are found vacuoles of different sizes. This periph- 
eral layer of vacuoles is quite ehai’aeteristic of this type of colloid. 
Wliether the formation of these vacuoles is due to solution processes in 
the peripheral colloid, which take place under the influence of the adjoin- 
ing epithelial cells, or whether they are due to a retraction of the colloid 
caused by dehydration, which occurs during the process of fl:xation and 
embedding of the tissue, or Avhether it is due to both these processes com- 
bined, cannot be decided definitely at the present time. This condition 
is related to that observed in the normal gland, where in general the hard 
colloid is slightly retracted from the epithelial lining, evidently as the 
result of the shrinking taking place during the embedding of the tissue; 
but owing to the hardness of the colloid, the retraction in this case is very 
slight, whereas in the more watery colloid, which develops during com- 
pensatory hypertrophy, the retraction is much greater. Between these 
various states we find all degrees of transition and we can also observe 
different stages in the process of softening and solution of the colloid. 
Thus we not rarely find in the cavity of an acinus a more solid plate of 
colloid in the center, surrounded by a peripheral pale zone, in which the 
solution of the colloid has advanced much farther. We would interpret 
this condition as indicating that the liquefaction process proceeds in the 
direction from the outside towards the center. In other eases the out- 
lines of the colloid have a ragged appearance, as though eaten out by 
some dissolving agent; or in still other cases we may see a pale plate of 
colloid, surrounded by an entirely liquefied zone. Occasionally we note 
in a disc of pale, soft colloid a number of red round spots, which repre- 
sent either particles of colloid, that have resisted the solution processes 
longer than others, or which represent the remnants of phagocytes, which 
have undergone degenerative processes and which thus have become con- 
verted into balls not unlike colloid. It seems that phagocytes in the col- 
loid may undergo such a type of degeneration. All these changes we may 
observe, although with unequal frequency, in the controls as well as in 
the iodized animals. 

There is reason for assuming that these softening and solution proc- 
esses are caused by a substance, presumably of an enzymatic character, 
which is given off by the epithelial cells when they are in a state of stimu- 
lation, such as we find during the process of hypertrophy, and perhaps 
the prominence of granules in that portion of the cells directed towards 
the lumen of the acinus indicates the preparation of enzymatic substances 
on the part of the epithelium. These solution processes, although occur- 
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ring also in, the controls, are proceeding on the whole with' much greater 
intensity in the iodized animals. 


However, there exists a second mode by which the colloid can be dis- 
solved, namely, through the action of phagocytes; the latter succeed in 
dissolving the colloid locally, either directly, or they may first take little 
particles of colloid into their cell body and thus destroy it; which of these 
two processes prevails is difficult to decide. Subsequently these phagocytes 
degenerate, either by karyorrhexis or by karyolysis, and thus leave cavi- 
ties in the colloid at the point where they have been. The cavities devel- 
oping in this manner are usually of the size of the avei’age phagocytes, 
but occasionally they may be largei*, probably owing to a swelling which 
these cells undergo during the process of degeneration. Thus isolated or 
multiple holes may develop in the colloid and often a honeycombed ap- 
pearance may be produced ; in extreme cases only a few shreds of colloid 
may remain. However, these phagocytic cells succeed in causing such a 
localized solution of the colloid only in ease the latter substance has already 
previously been softened to a considerable extent ; they are unable to dis- 
solve the hard colloid usually found in the normal non-stimulated gland, 
especially in the peripherally situated acini. Also this phagocytic activity 
is much more pronounced in the iodized animals during the process of 
compensatory hypertrophy than in the controls; and the same difference 
between the phagocytic activity in these two classes of guinea pigs we 
find also in the intact thyroids of animals which have not previously been 
submitted to, a partial extirpation of this gland, as Gray and Loeb, as well 
as Eabinovitch, have shown. 

There is still a -third way in which a solution of the colloid can take 
place, namely, through the activity of the polymorphonuclear leucocytes. 
We have observed this condition in only one ease in a control animal, in 
yffiieh evidently some infection had taken place, although the guinea pig 
had gained in weight during the course of the experiment. In this case 
the whole gland presented a honeycombed appearance; thin and com- 
pressed walls separated large, irregularly shaped acini, filled with very 
pale and partly dissolved colloid or with colloid which had still a slightly 
greater consistency and which therefore took on a light pinkish color and 
was much retracted, changes which indicated that certain solution proc- 
esses had taken place. In some of the large acini these solution processes 
in the colloid had gone so far that frequently only shreds of colloid were 
left. While the epithelial cells were often somewhat vacuolar, they were 
still enlarged, owing to compensatory hypertrophy which had taken place, 

* and they showed frequent mitoses, notwithstanding the pressure exerted 
upon the walls of the acini. As the result of this pressure, the latter were 
in various places in process of perforation and in the end only remnants 
of them in the form of spurs were visible. In the lumen, as well as in the 
walls of many acini and in the tissue surrounding the gland, there were 
numerous polymorphonuclear leucocytes, which were largely responsible 
for the marked solution processes occurring in the colloid, the intensity 
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of solution in a definite location corresponding to the number of leucocytes 
present. Also in the vessels of the tissue surrounding the thyroid remnant 
there were many leucocytes, whereas in the perivascular areas we observed 
masses of lymphocytes together with an admixture of polymorphonuclear 
leucocytes. In addition some mononuclear phagocytes were found in the 
remaining parts of the colloid. 

We may mention here that there exists still another condition in 
which solution of the colloid takes place, namely, in autolysis ; for instance, 
in thyroid tissue kept in vitro under unfavorable circumstances we ob- 
serve a marked liquefaction of this substance. 

We see then that in principle the same solution processes occur in 
the thyroids of iodized as well as in the control guinea pigs, but they are 
more pronounced in the former; also the absorption of the liquefied or 
partly liquefied coUoid is here less rapid, and thus in the iodized guinea 
pigs this material collects to a larger extent in the acini and distends 
them. However, there is only a quantitative difference existing between 
these two sets of guinea pigs, as in both an accumulation as well as an 
absorption of the liquefied colloid occurs, but in different degrees. 

Furthermore, we see not only differences in different individuals in 
the degree of hypertrophy of the cells and in the intensity of solution 
processes in the colloid of the gland remnants, but even in different parts 
of the same gland. Thus in both controls and iodized guinea pigs there 
is, on the whole, a greater tendency on the part of the colloid to remain 
solid in the most peripheral acini. This is associated with a lowered activ- 
ity of the epithelium, which is flatter here, whereas in the center the eol- 
lod is on the average softer and the hypertrophy of the epithelium is more 
pronounced. There is perhaps also, in the iodized animals, a greater ten- 
dency towards the absorption of the softened and liquefied colloid in the 
central acini and to its retention in the peripheral acini. We suggest that 
these differences between the central and peripheral acini are not, as has 
been maintained, due to differences in the embryonal origin of these gland 
constituents, but to differences in the vascularization and perhaps also to 
differences in pressure effects, which exist between the peripheral and cen- 
tral areas of the thyroid. The central portions of the gland seem to be 
under more favorable conditions in this respect than the peripheral parts. 
However, hypertrophic processes occur also in the peripheral acini and 
may be especially prominent in the iodized guinea pigs. ' 

In describing the conditions observed in the colloid we may briefly 
refer to two minor changes which may here occur. Not rarely we observe 
the remnants of hemorrhages in some of the acini; in such cases the 
extravasated blood may either form a dense disc or ball in the center of 
the colloid or in some eases it may lie crescent-like on the periphery of 
this substance. It is probable that these hemorrhages are due to trauma 
inflicted upon the thyroid at the time of the operation, when parts of the 
gland tissue were extirpated. Furthermore, trauma, in particular pressure 
exerted on certain peripheral parts of the gland remnants, may cause a 
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pushing of cell masses into the colloid, which thus in some areas may 
almost entirely fill the cavities of such acini. 

^ 3. Pressure- effects in the gland remnants of the cantrol and of the 
iodized guinea pigs. As we have mentioned, there are two factors which- 
may lead to pressure effects in the thyroid gland, namely, (1) growth 
piocesses of a non-appositional character, taking place in the gland and 
associated with the usual production of colloid; (2) changes taking place 
in the colloid and consisting in the production of a large amount of solid 
material, which, instead of being absorbed, remains in the lumen of acini. 
This condition is found especially in the peripheral acini in normal glands, 
where the colloid is hard and present in a relatively large quantity; but 
even in hypertrophic gland remnants there is still a tendency for the col- 
loid in the peripheral acini to be harder than in the central areas. There 
is a third factor which may lead to pressure, namely, a very rapid and 
intensive liquefaction of the colloid due to the taking up of water, which 
causes an increase in volume of the contents of the acini, a liquefaction 
which may or may not be associated with an increased production of col- 
loid. We find this condition in certain acini in compensatory hypertrophj’-, 
of thyroid remnants, but it becomes much more prominent if animals dui’- 
ing the process of compensatory hypertrophy are fed or injected with KI. 
Also in otherwise normal guinea pigs, in which the thyroid gland has been 
left intact, Gray and Loeb, as well as Rabinoviteh, observed in the later 
periods of KI administration a tendency on the part of the colloid to. 
liquefy. In the iodized animals with compensatory hypertrophy, — and a 
similar condition we find in animals in which the thyroid has been left 
intact in the late stages of iodine administration, — the liquefied colloid 
has in general less tendency to be absorbed than in controls, which are 
in the process of compensatory hypertrophy, and thus this .substance, 
accumulating in the gland, necessarily exerts pressure on the walls sep- 
arating adjoining acini. This pressure will make itself felt more in the 
center of the wall than near the corner points where neighboring acini 
adjoin each other. It leads first to a flattening out of the epithelium which 
affects more or less the whole lining of the acinus ; but it acts also on the 


stroma and in particular on the capillaries in the wall, which lattei*, on 
the one hand, supply the tissues with necessary substances, and, on the 
other hand, serve as an instrument through which absorption of the con- 
tents of the acini takes place. Both these processes must therefore be 


interfered with, if the pressure becomes strong enough. The pressure on 
the epithelium also has certain consequences. The mitotic proliferation in 
the epithelium decreases and, when the flattening out of the epithelial 
layer has become very pronounced, it ceases altogether. Furthermore, we 
may assume that the pressure and consecutive flattening of the wall will 
also interfere with the production and secretion of colloid and presumab y 
also in the end, with the production and secretion of the enzymes which, 
as we may suppose, are responsible for the diffuse solution which takes 
place in the colloid in cases of compensatory hypertrophy and nhich is 
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so much iucreased in iodized guinea pigs. At last the wall separating 
two adjoining acini may become in places a thin flat band and it may 
break through in the center. It is only in exceptional instances that we 
see the epithelium, at a point where the pressure is greatest, become nec- 
rotic preceding the perforation; no sign of degeneration outside the pres- 
sure effects is noticed in the thyroid acini under usual conditions. As a 
result of these perforations adjoining acini are thus united. At flrst, 
spurs, representing the remnants of the wall, still project into the lumen 
and indicate the place where the perforation has taken place. Then the 
contents of the acini unite and the spurs may become gradually shorter 
and in the end may disappear; thus two or even a larger number of me- 
dium-sized acini may have joined in the formation of one very large 
acinus, in which all indications of such an origin have disappeared. It 
appears probable that when such changes have taken place in acini in 
which the colloid has become liquid, the latter may be gradually absorbed, 
if the epithelium, now forming the walls of the larger, new acinus, func- 
tions again and then a secondary decrease in size in- such acini may take 
place owing to the pressure exerted by the surrounding tissue. Thus we 
may explain an apparent incongruity in certain eases between the rela- 
tively small increase in size of the whole thyroid or of the thyroid rem- 
nant and the considerable mitotic cell proliferation which has taken place 
under these conditions. Similar perforations are found in peripheral acini 
of normal glands when, as we have seen, the large amount of solid colloid 
exerts a certain pressure, and thus even here a constant transformation 
in structure occurs, but perforations seem to be much more frequent, as 
far as we can judge without having actually made comparative counts, in 
glands which are in the process of compensatory hypertrophy and espe- 
cially in animals receiving at the same time iodine. During compensatory 
hypertrophy they are seen not only in the peripheral parts of the gland, 
but also in the central areas; and in such structures we have to deal not 
only with narrow thin spurs projecting into the lumen of the acini but 
also with papillae lined with hypertrophic cells. The latter kind of pro- 
jections may owe their origin to perforations which took place in walls in 
which the epithelium either had already undergone compensatory hyper- 
trophy at the time of perforation or which underwent hypertrophy sub- 
sequent to the time of perforation. We find all transitions from this con.- 
dition to that in which the wall of an acinus is lined by hypertrophic epi- 
thelium, projecting into the lumen of the latter in the form of multiple 
short and blunt papillae. The origin of such multiple projections is not 
certain. They may be due to growth processes during which the prolifer- 
ating epithelium is forced to fold and to protrude into the lumen of the 
acinus, or they may represent the remnants of multiple perforations, in 
which a number of adjoining acini are at last united into a single acinus. 

There still remains to be explained the fact that, in so many acini 
in which liquefaction of the colloid takes place in iodized guinea pigs 
during the process of compensatory hypertrophy, the more or less fluid 
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material is not absorbed, but remains in this condition and causes disten- 
sion. However, as we have seen, this is not always the ease in iodized 
^nea pip; even in these a considerable absorption of this fluid may take 
place similar to that usually seen in controls during the process of com- 
pensatory hypertrophy; conversely also in the latter a retention of fluid 
may occur. But a quantitative difference exists in this respect between 
these two classes of animals, and two factors are perhaps responsible for 
the lack of absorption in the iodized guinea pigs. In the first place there 
may be so great a rapidity in the solution process in the colloid that it 
leads to early pressure effects, which interfere with the absorption of fluid. 
Associated with this process there may perhaps be also a more active new 
formation of fluid colloid. In the second place, there may be, as a result 
of the stimulation by iodine, so much hormone carried into the circulation 


that a saturation oceui’s and thus mechanisms are set in motion which 
inhibit this excess elimination of colloid into the circulation. However, 
it is not probable that after extirpation of so large a part of the gland the 
organism as a whole is supplied with such an excess of hormone. Further- 
more, the localized appearance of this retention in the gland renders it 
more probable that we have to deal with local factors like pressure rather 
than with general effects or the whole organism and with regulations fol- 
lowing these effects. Moreover, in the periphei*al acini of normal glands, 
the retention of colloid and consecutive pressure effects, which, we observe, 
must be explained as due to localized conditions. On the other hand, the 
retention of softened or liquefied colloid in the whole glands of iodized 
guinea pigs, which is found especially in later stages of iodine adminis- 
tration, is probably due to an over-activity of the gland, taking place 
under the stimulus of iodine, not accompanied by a sufficient discharge 
of this material and therefore followed by pressure effects. We must con- 
sider the possibility that a regulatory mechanism diminishing the absorp- 
tion of colloid may play a part in the latter kind of cases. 

4. On the character of the phagocytes found in the colloid of control 
and iodized guinea pigs. In discussing the solution processes in the col- 
loid, we have referred already to the activity of phagocytes, which cause 
a localized softening and solution of the colloid and which later degen- 
erate. These phagocytes appear in especially large numbers in the iodized 
animals, although they may be numerous also in the controls. They are 
found preferably in acini in which the colloid is softened and has therefore 
become somewhat paler. They are not usually found in acini in which the 
colloid is completely liquefied or has become absorbed. In case the colloid 
is still hard, there are either no phagocytes present or they are small or 
merely the nuclei remain visible. This condition is observed in control 
as well as in iodized animals; also in the former the phagocytes are more 
Bumerous and larger, in places where the colloid is pale and soft. The 
phagocytes in the controls axe therefore on the whole more frequent in 
gland remnants, whieh show a higher degree of hypertrophy probably 
Lcause the softening of the colloid follows a course parallel with the 
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degree of hypertrophy. However, it is possible that in addition to the 
action of a mechanical factor certain metabolic processes in the aeinns 
epithelium, or in the colloid adjoining the epithelium, may attract the 
phagocytes. 

In hard colloid the phagocytes cannot produce solution processes, but 
here they seem gradually to degenerate and disappear; perhaps also the 
separation of solid balls out of the colloid may be due to the activity of 
these cells. In soft colloid phagocytes take up particles of this material 
and dissolve it; they may then swell and after degeneration leave holes 
in the colloid which are very large. 

The phagocytes may take up also isolated red corpuscles which have 
entered the colloid, or occasionally they may enclose even desquamated 
epithelial cells. In rare cases mitoses or the presence of two nuclei can 
l)e observed in such phagocytes. 

While, as stated above, degeneration usually leads to solution of the 
phagocytes, following karyorrhexis or karyolysis, it seems that some of 
these cells may become transformed into round bodies, staining intensely 
with eosin and thus, in the end, resembling solid colloid material, which 
is perhaps identical with the solid balls in the colloid to which we have 
just referred. In addition we occasionally observe, in the colloid, cells 
with dense eosinophilic cytoplasm and a central round intensely staining 
nucleus; these cells are similar to those which may occasionally be seen 
in the epithelial lining of the acinus. They also represent, probably, an 
early stage of degeneration. 

As to the origin of the phagocytic cells, certain observations which 
we made may be of interest. In certain cases, in iodized as well as in 
control animals, we noticed connective tissue breaking through the wall 
of the acinus into the colloid. Here some cells, situated in the connective 
tissue, rounded ofE, detached themselves from the rest and became phago- 
cytes. It seems, then, that certain stroma cells may undergo this trans- 
formation. On the other hand, we also observed that, as a result of growth 
processes in the epithelial lining of the acini, the epithelial cells were 
pushed in the direction towards the cavity of the acinus; they then des- 
quamated, finding there less favorable conditions in the supply of oxygen 
and food stuffs. In view of the fact that epithelial cells lining the acinus 
may take up particles of red corpuscles or of pigment derived from the 
latter, it is not improbable that also the desquamated epithelial cells may 
act as phagocytes. In addition we must consider the possibility that 
lymphocytes, which seem to he increased in the stroma of iodized guinea 
pigs, may migrate into the colloid, increase here in size and thus heeome 
converted into phagocytes. 

5. Structural variegation as a characteristic of the thyroid remnants 
in' iodized animals. We have seen that certain structural characteristics 
are usually associated in the acini of the thyroid gland. Thus, almost com- 
plete liquefaction of the colloid is, as a rule, associated with distension 



COMPENSATOEY THYEOID HYPEBTROPHY 


and enlargement of the acinus, while at the same time a gradual flattening 
of the hypertrophied epithelium through pressure occurs and ultimately, 
perforation and spur formation. The colloid does not take the eosin stain 
■well and appears, therefore, pale. Medium-sized acini may be associated 
with pinkish colloid, containing a peripheral zone of vacuoles, and with 
a markedly hypertrophic epithelium. Pargoing absorption of the softened 
colloid is, in certain cases, observed in acini in which the lumen has been 
reduced to the form of irregular slits; in these the epithelium shows 
marked hypertrophy and the cytoplasm of the latter is distinctly granu- 
lar. Solid, slightly retracted colloid is found in medium-sized or small 
acini with lo\v or medium-sized, not hypertrophic, epithelium. However, 
in the peripheral zone of the thyroid, the acini, in which we find this type 
of colloid and epithelium, may be large, as a result of a preceding pres- 


sure pei’foration and union of neighboring acini. In addition, between 
these types of acini various transitions may be observed; furthermore, in 
the same gland remnant the appearance may be somewhat different in dif- 
ferent parts. However, whereas in the control animals this latter condi- 
tion is not very prominent, it is characteristic of the gland remnants of 
iodized guinea pigs. Here we often find, within the same gland remnant, 
areas with large acini and almost liquefied colloid, alteimating with some- 
what smaller acini, wdth partly absorbed and faintly pink staining colloid, 
or with pink staining, vacuolar colloid; in some cases we may observe in 
the center the appearance of slits. It is this variegated appearance in the 
iodized animals, and especially the presence of foci containing large acini 
with pale, largely dissolved colloid, which is characteristic of the gland 
remnants of the iodized guinea pigs. In the control animals the structure 
is usually much more homogeneous, the large majority of the acini, in 
many cases, showing somewhat hypertrophic epithelium and slightly 
softened pink-staining colloid in medium-sized or slightly enlarged acini. 
However, in both iodized and control animals areas may appear in which 
the colloid is hard and hypertrophy of the epithelium is lacking; but, as 
stated by us previously, in our experience such areas are more common 
and on the average more extensive in control animals. Thus this variegated 
appearance makes it possible in many, although not in all eases, to dis- 
tinguish the thyroid remnants of iodized from those of control animals. 
It follows from what we stated above that the differences between these two 
classes of aniTnals are not absolute, but only relative and of a quantitative 
character. 


DISCUSSION AND CONCLUSIONS 

We may consider it as proven that in the guinea pig potassium iodide, 
either given by mouth or injected interperitoneally, does not prevent coin- 
pensatory hypertrophy. On the contrary, the number of cases m whmh 
compensatory hypertrophy is lacking is, in our experience, on the who e 
greater in the controls than in the iodized animals. This condition hold 
good irrespective of the size of the thyroid gland tissue which we leave 
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behind at the time o£ operation, -within the limits tested by us. It holds 
good if we leave as much as one half of one lobe; also within the ranges 
of daily doses of 0.01 and 0.05 grams KI. Even with a daily dose of 0.1 
gm. which would correspond approximately to so large an amount as 12-15 
grams of KI in an adult man, the hypertrophy was not necessarily pre- 
vented, although it was, on the whole, diminished. As to the cause of the 
diminished hypertrophy in this latter case several factors have to be con- 
sidered. In the first place the guinea pigs receiving so large a dose of 
iodine showed a relative loss of weight or at least a considerably smaller 
gain than the animals receiving a smaller dose. Now, we have observed 
previously that gain in weight during the course of the experiment favors 
the development of compensatory hypertroph}’-, whereas its absence, or 
even a loss in weight diminishes considerably the chances of compensatory 
hypertrophy. The unfavorable weight balance of the group receiving 0.1 
gram KI daily, which was noticeable in our cases, may, therefore, at least 
partly explain the relative diminution in hypertrophy observed. The 
actual or relative loss in weight in this group may be accidental or it may 
be due to otherwise injuinous effects of so large a dose of iodine; it is, 
however, also possible that, at an early period in the administration of 
such an amount of this substance, a pronounced functional stimulation of 
the gland takes place, leading to the production of an excess of thyroxin, 
which counteracts the stimulating effect of the iodine, and which thus 
would tend to induce a return of the thyroid to a resting state. While 
we cannot exclude this possibility, — and at later stages even in animals 
receiving the smaller doses of KI — ^still we can be certain that it is above 
all the pressure exerted on the walls of the acini by the increase in their 
content, in particular by the swelling and liquefaction of the colloid, which 
causes the flattening out of the epithelium and ultimately the perforation 
of the walls separating adjoining acini. 

It is also this same factor which plays a part in reducing, in the course 
of time, the extraordinary increase in proliferative activity which takes 
place in the normal thyroid gland of guinea pigs, under the influence of 
administration of KI (Gray and Loeb, Rabinovitch) ; but in this case we 
have again to consider at least the possibility that ultimately an excess of 
thyroxin is produced, as a result of the increase in iodine intake, and that 
thus a tendency to the reduction in thyroid activity may follow at a later 
stage. 

As to the marked increase in the content of the acini, it is essentially 
due to the taking up of water by the colloid and its subsequent softening 
and liquefaction. This process occurs in the controls as well as in the 
iodized animals, but with a much greater intensity in the latter, and thus 
there may result, in this group of animals, an early development of pres- 
sure, acting on the walls of certain acini, and an interference with the 
rapid absorption of the fluid which has accumulated in the acini. How- 
ever, as we stated above, there exists in this respect only a quantitative 
difference between the controls and the iodized guinea pigs ; in both groups 
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absorption as well as retention occurs, and in iodized as well as in normal 
glands the retention is, on the whole, more marked in the peripheral acini, 
where apparently the oiroulatory conditions are less favorable. 

Another factor which may also play a role in diminishing absorption 
is perhaps an excess of thyroxin in the organism. Such an excess might 
result from its increased production following the administration of iodine. 
Oui experiments, showing that eompensatoiy hypertrophy is prevented by 
administration of thyroxin to a guinea pig, prove that it is the amount of 
active hormone present in the whole organism which here determines the 
productivity of the gland. In addition there may be a mechanism which 
regulates the rapidity with which thyroxin is given off by the, thyroid 
gland and which may act in aecoi'dance with the needs of the whole or- 
ganism. Uhlenhuth, especially, has emphasized the necessity of postulating 
a mechanism regulating the dischai'ge of colloid as distinct from that reg- 
ulating its pi’oduetion(4). It is not very probable, however, that an excess 
of thyi’oxin, as a limiting cause for the discharge of the colloid from the 
acini, would come into play after extirpation of the greater part of the 
thyroid gland, which in itself reduces the amount of hormone produced, 
but it might conceivably do so in normal guinea pigs which receive iodine, 
particularly at a time when softening of the colloid becomes noticeable. 
Furthermore, it is possible that this increase of content in the acini in 
both classes of iodized guinea pigs, those in process of compensatory hyper- 
trophy as well as those in which the gland has remained intact, is not only 
due to an increased retention of colloid, but also to an increased produc- 
tion of colloid, Avhieh takes place under the influence of iodine administra- 
tion. 


The liquefaction of the colloid, which is thus so markedly intensified 
through the administration of iodine, is characteristic of a stimulated con- 
dition of the thyroid gland in general, except when special factors like 
infection or autolysis play a part. This softening and liquefaction is 
presumably due to an agent given off by the epithelial cells of the thyroid ; 
it therefore presupposes an increased epithelial activity and the latter 
would be called forth by a stimulus developing as the result of the lack of 
thyroxin in the organism. Coi'responding to this stimulated functional 
condition are the structural changes which we have described, namely, an 
increase in size of the epithelium and an increase in number and size of 
the cell granules in compensatory hypertrophy, with and without feeding 
of iodine. As we have seen, the latter substance increases the number of 
cases in which compensatory hypertrophy occurs, imtil such a time as 
secondary effects, in particular the pressure exerted by the excess of ma- 
terial in the acinus, produce injuries in the epithelium. ^ The increase in 
the number of phagocytes in the thyroid of iodized guinea pigs is also 


indicative of a condition of stimulation. 

There is an apparent discrepancy between the effects of iodine admn- 
istration in the guinea pig-as observed by ourselves in compensatory 
hypertrophy and by Gray and Loeb as well as by Eabinoviteh under norm 
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conditions — and in the dog, ■where Des Ligneris (5) and subsequently Marine 
(6) observed a filling of the acini with solid colloid. In human beings also, 
to judge from' recent investigations concerning the effect of iodine in cases 
of Graves’ disease, a solidification of the colloid may follow the adminis- 
tration of this substance. Perhaps the difference is more apparent than 
real. We may consider the possibility that in both cases iodine stimulates 
the thyroid gland; but whereas in the dog, and, under certain conditions 
also in man, such a stimulation leads to an over-production of colloid, 
which may exert pressure on the acinus wall and thus secondarily and at 
least temporarily reduce the activity of the gland; in the guinea pig this 
stimulation apparently leads to the increased preparation of a substance, 
perhaps of an enzymatic nature, which tends to liquefy the colloid. 

As to the comparative number of mitoses in cases of compensatory 
hypertrophy in normal and in iodized guinea pigs, we have not yet made 
exact counts and can not, therefore, make definite statements; we know, 
however, that compensatory hypertrophy as such produces increased pro- 
liferative actmty in the thyroid gland. Furthermore, if we compare sets 
of gland remnants in control and in iodized animals, the number of mitoses 
seems on the whole to be greater in the latter, because here the hypertrophy 
is more marked, if we compare all the experiments in both sets of guinea 
pigs. On the other hand, we have also observed that the increased pres- 
sure exerted by the liquefying colloid on the wall of the acini and the sub- 
sequent flattening of the epithelium tends to diminish the number of 
mitoses; when the pressure effects are not yet very pronounced, mitoses 
may still be found, but with increased pressure and flattening of the 
epithelium they gradually cease. This factor would thus tend to limit 
mitotic proliferation, especially in the iodized guinea pigs ; it will, however, 
be necessary to make exact counts before definite data in this respect can 
be given. 

As to the cause of the increased number of mitoses in compensatory 
hypertrophy, it is due to the stimulation which the lack of a sufiieient 
amount of thyroxin in the organism sets into motion. The extraordinary 
increase in mitoses, which occurs in normal glands under the influence of 
iodine administration, is presumably due also to the direct stimulation 
which iodine exerts on the thyroid epithelium; but there may come into 
play, in addition, the effect of a slight increase in the content of the acini, 
which tends to stretch the acinus cells and to separate them from each 
other, and which thus may alter the action of contact substances by means 
of which neighboring epithelial cells influence each other and which normal- 
ly restrict proliferative processes. Possibly also the mechanical stretching, 
as such, may set into motion proliferative changes. Thus a great increase 
in proliferative activity would be produced. How far the direct stimula- 
tion of the epithelial cells by iodine and how far a secondary process of 
stimulation, -which primarily has called forth a slight softening of the 
colloid, come into play in this process, cannot be determined with cer- 
tainty at the present time. 
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It is also of interest that iodine in compensatory hypertrophy has the 
opposite effect on colloid as well as on hypertrophy .of the gland, which we 
noted in the ease of administration of thyroid (Armour and Co.) (7) and 
of anterior pituitary substance (Armour and Co.) (8) in this condition. 
Both of these substances, if fed by mouth, tend to inhibit compensatory 
hypertrophy in the guinea pig, and to prevent the softening of the colloid, 
which, on the contrary, is found to be hard. The constituent of the an- 
terior pituitary which exerts this effect is unknown at the present time; 
but it is probable that it is a substance which differs from those hormones 
of the anterior lobe of the hypophysis which stimulate the growth of the 
organism as a whole and which stimulate the development of the ovaries. 


SUMMARY 

Administration of potassium iodide in the guinea pig, during the 
process of compensatory hypertrophy of the thyroid gland as well as in 
the normal guinea pig, causes a stimulation of the gland tissue, in which 
softening and solution processes as well as increased growth processes are 
noticeable. In the ease of the normal gland the growth processes which 
are initiated by iodine are very prominent, whereas in the ease of com- 
pensatory hypertrophy, where the removal of a great part of the gland 
tissue as such causes a marked stimulation, the changes in the colloid are 
more pronounced. It is shown that the structural changes thus produced 
in compensatory hypertrophy make it possible for us in many cases to 
recognize whether iodine has been administered during the process of com- 
pensatory hypertrophy. The various changes induced by the administra- 
tion of this substance have been discussed and also the possible relation- 
ship which these changes have to each other. 
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Until recently there have been many divergent views regarding the 
functions of the anterior pituitary gland. The results reported by Evans 
(1923-24) and his co-workers led ns to try some similar experiments. The 
following bi’ief history of the relationship between the sex glands and 
growth and the anterior lobe of the pituitary gland illustrate the divergent 
views of the various investigators. 

Schafer (1912) reported that feeding of pituitary tissue to rats had 
little or no effect on grovdh or metabolism. Wulzen (1914) claimed that 
fresh anterior pituitary gland, when fed to chicks, caused a retardation 
of growth and involution of the thymus. Goetsch (1916) stated that the 
feeding of the anterior lobe of the pituitary gland caused more rapid 
growth and earlier sexual maturity in both male and female rats. This 
investigator also reported that the ovary of the pituitary-fed rats had 
large numbers of corpora lutea. Marinus (1919) reported somewhat simi- 
lar results. After feeding desiccated anterior lobe to the domestic fowl, 
Pearl (1916) found that there was no earlier activation of the ovary nor 
was there any increased egg production. 

Tethelin prepared from the anterior lobes by Robertson (1916) was 
claimed to increase the growth of mice. These results were not confirmed 
by Drummond and Cannan (1921). Sisson and Broyles (1921) reported 
that there were no changes in the normal development of rats after feeding 
desiccated pituitary gland. C. S. ^mith (1923) obtained negative results 
upon feeding the anterior lobe. These experiments were carefully con- 
trolled so that the results appear to be conclusive. That ovulation in the 
fowl was inhibited by intraperitoneal injections of fresh anterior lobe was 
reported by Walker (1925). That this result was not an effect due to 
intraperitoneal injections of either muscle extract or of Locke’s solution 
was demonstrated. Feeding of fresh anterior pituitary glands to hypophy- 
sectomized rats did not prevent the changes resulting from this operation 
(P. E. Smith, 1927). 

Crafts and Flower (1924-25) found males to remain fertile which 
had undergone for some months the same daily dosage of anterior hypo- 
physeal fluid which in their sisters has led to cessation of ovulation. Evans 
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and Simpson (1926) found gigantism to be produced in males as well as 
females by such injections. By the end of the fifth month there was 
demonstrable a clear diminution in sex response as determined by refusal 
of the male to copulate with different females in active oestrus. With one 
exception, however, copulation was always eventually accomplished and 
production of healthy litters resulted. Autopsy of two eases showed great 
relative and considerable absolute diminution in testes weights with smaller 
tubules but with no evidence of degenerative changes — ^faets in agreement 
with the persistence of normal morphology of spermatozoa in the fresh 
ejaculate. 

Evans and Long (1921) studied the effects of injections of anterior 
lobe hypophyseal extract on the oestrus cycle in the rat and found an im- 
mediate cessation in the four-day rhythm, smaller doses permitting oestrus 
to recur at longer intervals, larger doses inhibiting it altogether. On sec- 
tion of ovaries the characteristic picture was that of ovulation having 
been prevented apparently through some toxic influence exercised on the 
ova, but instead of follicular healing through death of granulosa and 
hypertrophy of the thecal cells the granulosa also had taken on growth 
changes and corpora lutea were produced enclosing the imprisoned ovum. 
In these rats either the rate of formation of corpora or their survival ex- 
ceeds that typical for normal ovaries for approximately twice as much 
lutean substance exists in these ovaries as in normal controls. These inves- 
tigators found that in addition to germ cell injury and toxicity to develop- 
ing embryos there was a specific stimulant to lutean cell growth in these 
cases. 

Since these experiments were started P. B. Smith (1927) has reported 
a series of investigations on the induction of precocious sexual maturity 
by pituitary transplants. Similar results have also been reported by Zon- 
dek and Aschheim (1927). Recently Putnam and Benedict (1928) de- 
scribed increased growth of skeleton and increase of the size of the nip- 
ples in a bulldog produced by intraperitoneal injections of anterior hy- 
pophyseal extract. 

PBOCEDUBE 

For the pituitary injections fifty-four albino rats about 30 days of 
age and averaging 40 gm. in weight were divided into four groups of 12 
rats each and a fifth group of 6 rats. For the most part correspondingly 
numbered rats in each group were litter brothers or litter sisters. About 
half of the animals were male and the rest female. The protein injections 
were made into a different group of rats which had a separate control 
group. Five female rats were injected with a liver extract of known pro- 
tein content. 

An attempt was made to feed a diet adequate in every respect. Thf 
principal food of the pituitary injected rats and their controls was a mix 
ture of casein 20 parts, butter 20 parts, dried brewers yeast 5 parts, inor 
ganic salt mixture No. 32 3 parts, agar powder 1 part and corn starcl 
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51 parts. This diet was given on the average five days a week. For the 
other two days a mixed diet of fresh lettuce, beef heart, cheese, bread and 
ground whole j’ellow corn was given with a view to supplementing any 
unknown deficiencies in the standard diet. The rats used for the protein 
injections and their controls were fed on a diet consisting of whole yellow 
corn, oats, milk and table scraps. 

Three pituitary extracts were prepared and called Nos. 1, 2, and 3 
and were injected into the animals of groups I, II, and III respectively. 
Group IV was a control group given no treatment and Group V was fed 
an amount of Extract 1 corresponding to that injected into the animals 
of Group I. Extracts were injected intrap eritorieally every other daj', 
one-half cc. portions being given for the first two weeks, then 1 ce. por- 
tions for 1 month and finally 2 ec. portions for the remaining injection 
period. 

The extracts were prepared as follows: 

Extract I was prepared from the carefully dissected anterior lobes of 
ox pituitaries.* After grinding in a food chopper they were ground in 
a ball mill for 4 hours with twice their weight of 0.2 normal acetic acid. 
The acid was neutralized with sodium hydroxide and the precipitate 
formed was removed by filtration. This precipitate was dissolved in dilute 
sodium hydroxide and acid added to the neutral point. After filtration, 
the filti*ates were combined and evaporated to the appropx'iate volume. 
Bach ce. of the extract represented 1 gm. of the anterior lobes. 

Extract II was made by adding an equal volume of saturated ammo- 
nium sulphate to Extract I before it was concentrated. After filtering 
off the precipitate formed it was ground with two separate portions of 
50 per cent ethyl alcohol. To this alcoholic e.xtract an equal volume of 
95 per cent alcohol was added. The precipitate was placed in solution in 
water. Each cc. of this extract Avas equal to 3 gm. of the fresh gland. 

In making Extract III eight volumes of 95 per cent alcohol was added 
to the filtrate from the precipitate used for making Extract II. As before 
the precipitate formed was dissolved in water. Each cc. represented 3 gm. 
of the fresh gland. 

The liver extract was prepai’ed by the method which Evans (1923-24) 
used in preparing pituitary extracts. Fresh calf liver Avas cut into small 
pieces placed in 40 per cent ethyl alcohol, the alcohol was allowed to 
drain, washed in sterile saline and then ground for one hour in a sterile 
ball mill. After adding a half volume each of sterile saturated sodium 
bicarbonate solution and of sterile saline, the paste Avas stirred. This paste 
Avas nexxtralized, using litmus as the indicator. After centrifuging this 
material, the supernatant liquid was placed in tubes. Bach cc. of this 
extract represented about 1 gram of the fresh liver tissue. The total pro- 
tein nitrogen varied from 444 to 649 mgm. per 100 cc. of extract. Before 
these extracts Avere placed in sterile test tubes, 0.1 per cent tricresol Avas 

‘These glands were obtained as fresh as possible from the stockyards and kept on ice. 
hut it was 24 hours or more after they were removed from the animal before they were 
extracted. 
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added as a preservative. They were kept in a refrigerator until used. 
All of these extracts gave the ordinary protein color tests. The injections 
were made intraperitoneally, using sterile syringes and needles. 

Females injected with pituitary extract Avere observed for the develop- 
ment of pregnancy. At 110 days, 125 days and 150 days typical males 
and females from each group Avere killed, examined for any gross abnor- 
malities, ovaries and testes removed, fixed and sectioned. No gross patho- 
logical changes Avere noted in any of the animals. The record of preg- 
nancies is given in Table I. 


TABLE I 

Influence of PituiTjAry Extracts on Development of Pregnancy 


Group No. of Animals 


I 6 

II 6 

III 6 

IV 4 

V 4 


No. of Females Pregnant After Days 


80 

100 

120 

150 

175 

200 

"o 

"o' 

0 


0 

1 

0 

0 

3 

1 

1 


0 

0 

2 

1 

3 



4 

4 


Note . — In Group I one female killed at 110 days was non-pregnant, 
and two killed at 150 days Avere non-pregnant, and in Group II one ani- 
mal died. 


For determining the effect of protein injections on the sex organs 
and oestrus cycle, vaginal smears as well as histological sections of the 
ovaries were made. The technique used was that of Frank.* A moistened 
toothpick Avas inserted into the vaginal canal and withdrawn. The tooth- 
pick was then stirred in a small drop of Avater on a clean slide. After 
drying in the air and fixing by passing through a flame several times they 
were stained for thirty seconds Avith a one per cent aqueous solution of 
thionin. The diagnosis of the smears was made microscopically and the 
classification of oestrus cycles made according to the classification of Long 


and Evans (1922). 

The results on groAvth are shoAA'n in Charts I and II. In Chart I the 
average rates of groAAdh of females are shown and in Chart II the average 
rates of groAvth of males. In Chart I the groAvth curves are terminated 
Avith the development of pregnancy. As Group V contained only six rats 
instead of twelve, the slightly greater groAvth of animals of this group, 
Avhich Avere fed pituitary extract, is not conclusive. Nor can any favor- 
able influence of either of the three extracts studied on groAvth be said 
to have been shown by these experiments. Evans (1923-24) in a similar 
period of treatment obtained differences in Aveight of nearly 100 grams, 
50 per cent. As Evans found the CTO^h promoting substance to be 
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thrown down by 50 per cent uleoliol, our negative results with Extracts 
II and III are not unexpected. Our Extract No, I Avas made Avith dilute 
acetic acid. The one chiefly used by Evans Avas au extract in normal salt 
solution fi’oin Avhich the author states that most of the protein may be 
precipitated by making the solution 0.03 N Avith acetic acid Avithout loss 
of hormone. One cc. of our extract corresponded to 1 gm. of fresh gland, 
that of Evans to 2 gm. Our injections Avere made every other day using 
about tAvice the daily amounts u.sed by E\uins. Evans started injections at 14 



Age in 

... Chart I. Growth of female rats following injections of anterior pituitary extracts, 
eights are averages loi* groups. Group IV Is the control group, 

days of age and Ave at 30 days. Onr diet Avas planned to furnish adequate 
vitamine so that such substance present in the considerable amounts of 
extract injected could not be expected to be of influence. Evans does not 
describe the diet of his animals, but the controls grew well. Prom our 
results it seems as though there was actual retardation of groAvth rather 
than acceleration. Ours Avere acid extracts, whereas Evans made an alka- 
line extract which Avas later acidified. Though our extracts were not pre- 
pared from glands which were as fresh as those used by this investigator, 
the extracts were preserved with 0.1 per cent tricresol and kept cool ; there 
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was no putrefaction at any time. For an explanation of the difference 
between our results and those of Evans, the most probable cause seems to 
be that we made an acid instead of an alkaline extract. The extract which 
was made by precipitating the proteins present by half saturation with 
ammonium sulphate, then triturating the precipitate in 50 per cent alco- 
hol and repreeipitating a part of the soluble material by adding equal 
volume of alcohol, urns not expected to give any growth effects. This was 
definitely stated by Evans. The Extract III, though it did produce some 



Chart II. Growth of male rats following Injections of anterior pituitary extracts. 
Weights are averages for groups. Group IV is the control group. 

retardation of pregnancy, did not, however, show much action on tlie 
ovary as judged microscopically. The liver extract was injected be- 
cause it was thought that this toxic action on the ovary of the pituitary 
extracts was due to their protein content. The vaginal smears of these 
five rats showed that the oestrus cycle occurred every fourth or fifth da> 
the same as the control rats. The retardation of the oestrus cycle describee 
by Evans must be a specific action of the anterior pituitary extract pro- 
duced when it is injected intraperitoneally into rats. 
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The following is a general summary of the ovarian findings: The 
sections of the ovaries of the rats in series 1 were all very similar. There 
were atypical Graffian follicles in various stages of development. The 
tunica seems to he normal. The few ova that are present are small. The 
granulosa has disappeared in most cases, but in some it has proliferated 
rather extensively. In several eases, the ova seem to be imprisoned by 
the rapidly proliferating cells which have come from opposite sides of 
the follicle so that the ova have assumed an elongated form. The cells of 
the corpora lutea are not of the usual large type but are much smaller 
and are arranged in cords separated b 3 ' spaces almost equal to the cords. 



Pig 1. Mlciophotograpli of a section of the ovaiy of a lat leceiving pituitary extract. 
Corpora iutea formation has been decidediy stimulated 


In one of the sections in this series, the granulosa has proliferated but, 
instead of producing lutean cells, has failed to differentiate so that there 
are structureless, homogenous masses resembling hyalin excepting that 
they take a light blue stain. The outstanding fact about these sections 
is the large amount of lutean tissue and the increased numbers of atretic 
follicles. 

Prom series II the sections of the ovaries show lutean cells which are 
arranged in the typical cell-cord manner. There were no normal follicles. 
The inner granulosa cells are all proliferating. In some of the larger 
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follicles there was evidence of degeneration in the ova toward which the 
lutean cells were growing. The tunica was intact but the germinal epithe-, 
lium has undergone hyperplasia, as shown by the many mitotic figures, and 
has grown downward into the ovarian stx’oma. 

^ The sections of the ovaries of Series III appeared to he normal. The 
follicles present were normal in number and histological structure, there 
being no evidence of degeneration or other atretic changes. The corpora 
lutea present appeared to be normal in size and structure. 

The histological findings in the ovaries of the rats receiving liver 
extract indicate that there may be changes due to the injected pi’oteins. 
The ovaries of two of the rats appeared normal microscopically, but in 
three of the rats there was evidence of toxic action. One of the ovarian 
sections showed numerous lai’ge corpora lutea nearly replacing the ovarian 
stroma, with an apparent diminution in the number of follicles. Another 
one of the ovaries exhibited abnormal proliferation of the germinal epithe- 
lium. Atresia was rather evident in one of the other ovaries.' 

Our findings in these ovarian sections of the rats injected with pitui- 
tary exaract are very similar to those of Evans. There was a decided 
stimulation of lutean cells and imprisonment of the ova by lutean tissue 
as described by this investigator. The degenei-ation of the follicles in 
these rats was very marked. This degeneration of the follicles must lead 
to an inhibition of ovulation. Thei'e must have been some inhibition of 
ovulation because but few of the rats in series I became pregnant. The 
rats in series II also became pregnant later than those in series IV and V. 
The ovaries of the rats in series III did not seem to be affected by the 
injections and consequently, pregnancy was not deferred as much as in 
the two previous groups. The deferring of pregnancy was greater in 
group I than in the other two groups. The degeneration of the ovaries 
in this group was greater than in the other two groups. Our results are 
not in agreement with those of Putnam, Teel and Benedict (1928), Avho 
claim that acid extracts have little or no activity. We have observed the 
same I’etardation of pregnancy and ovarian changes that have been de- 
scribed by Evans and confirmed by Bellerby (1928). 

Since Oslund (1926) has shown that protein injections may lead to 
degeneration of the seminiferous tissue, we thought protein injections in- 
trap eritoneally might cause some changes in the ovary. The oestrus 
cycles of the five rats which were injected with liver protein were normal 
compared with the results of Long and Evans (1922). The length of the 
oestrus cycles in these rats was the same as the control group of six rats. 
Though these results are not as decided as those reported by Evans we 
feel that they should not be overlooked. Since the protein content of his 
extracts was not determined we are not certain that we were injecting 
equivalent amounts of proteins. But in no case was the oestrus cycle le- 
tarded, even if there were evidences of ovarian injury. That oestius may 
not be dependent on the follicles is stated by Parkes (1927), who sterilized 
mice by means of the x-ray. Such animals still had normal oestrus cycles. 
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This author believes that the synchronization of ovulation and oestrus is 
probably due to a common stimulus. 

The testes of the rats receiving injections show active spermatogenesis 
but there was more than the normal amount of degeneration of the germ 
cells, especially of the intermediate stages of spermatogenesis, i.e., the 
spermatocytes. The sustentacular and interstitial cells were normal in 
number and structure. The testes of series IV and V were normal in every 
respect. 

The weights of the testes of the rats receiving injections were less 
than those of the controls. This may, however, be attributed to the lower 
weights of these rats. This is not attributed to any specific effect of the 
pituitary extract but may be due to the proteins injected as Oslund (1926) 
has shown that injections of this type may lead to degeneration of the 
seminiferous tissue. Prom his results as well as our own we feel that the 
result may be a protein effect and not specific for any tissue extract. This 
degeneration of spermatic cells was, of course, not marked, as the females 
in these cages became pregnant. The weights of the testes of the normal 
rats compare favorably with weights according to Donaldson (1924) but 
the testes of the injected rats are definitely below the normal weight. 

The results reported in this paper cannot be due to diet, nor any other 
factors than the injections. The coats of the animals were sleek and they 
appeared to be healthy in every way. The diets were evidently adequate 
in both sets of experiments because the weights of the controls were always 
above the normal. The reproduction and oestrus cycles of the animals not 
subjeeted to the injections were normal. 

summary. 

1. Albino rats injected intraperitoneally with acetic acid and alcoholic 
extracts of the anterior lobe of beef pituitary glands did not show any 
more rapid growth than the controls. 

2. A substance or substances having a toxic action on ovarian follicles 
is present in the anterior pituitai-y gland extracts as prepared. 

3. This toxic material is soluble in 50 per cent alcohol. 

4. The toxic action exerted upon ovarian follicles by intraperitoneal 
injections may be due to the protein content. 

5. Some degeneration in the ovary does not increase the length of 
oestrus cycle in the rat. 
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LITERATURE 

The literature contains many references to the changes of the endo- 
crine glands in dementia precox. Kraepelin (1) in 1881 first called atten- 
tion to the relation of this disease to the endoerines, especially to the sex 
glands. 

Dercuin (2) postulates that in dementia precox the various glands of 
internal secretion have suffered in the course of the development of the 
organism so that their respective functions are subsequently imperfectly 
and aberrantly performed. He feels that it is not at all unlikely that, 
while a number of glands, perhaps the entire chain, are involved in most 
cases, e.g., the gonads may dominate the picture, in others again it is 
the thymus; in still others it is the system of the pituitary, thyroid and 
adrenals. He regards the thymus as most likely to be involved because 
cases of dementia preeox frequently betray in childhood, the forerunners 
of the affection. 

From the histological study of' two eases Kojima (3) concludes that 
the thyroids have an opposite appearance in the male and female; a ten- 
dency to hypofunction in the male and hyperfunetion in the female. He 
states that in dementia precox the glands, on the whole, are small, espe- 
cially in the female. In the male the parathyroids contain watery, clear 
cells and a few eosinophile cells, and in the female on the contrary many 
eosinophile cells. The sexual glands and adrenals are small in the female. 
Striking changes are seen in the sexual glands, i.e., very slight spermato- 
genesis-in the testes and an appearance of early involution of the ovaries. 

Frankel (4) found the infantile type of genitalia in 72 per cent of 
176 cases of dementia precox cases examined, and Mott (5) showed patho- 
logic changes in the testes and semen, defective maturation of the pri- 
mordial follicles, degeneration of the nucleus and proliferation of the 
stroma, so that he believed that dementia precox results from deficient pro- 
ductive energy of the generative organs, based on congenital insufficiency 
of the gonads. He found a primary regressive atrophy in 27 eases of 
' dementia precox in which the testes were examined. 

Pezard (6) states that apparently the testes in the schizophrenic cease 
growing about the age of puberty, or soon after, thus allowing sufficient 
time in most cases for secondary sexual characteristics to develop, although 

♦Work done at the Blackhurn laboratory. St. Elizabeth’s Ilospital, WashinKton, D. C., 
and paper read before the Washington Clinico-Psycbopathological Society, March 10, 1028. 
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these are always fully determined. Pezard in experimenting on the gonads 
of fowls, found, that as little as a thirtieth of the testicular tissue left in 
the body permits development of the secondary sexual characteristics. 

Matsumato (7) in a study of the relation between the reproductive 
organs and dementia precox, and Dewis (8) after a careful review of the 
autopsies of 143 cases of this disease as compared to 458 other autopsies, 
concludes that gonadal atrophy is more commonly found in dementia pre- 
cox cases than in other individuals. Also, that in these cases the adrenal 
cortex as a whole is thinned out and pale in color. The zona glomerulosa 
is imdimentary and sclerotic, and the zona fasieulata shows acinal and cel- 
lular alterations. Unfortunately most of the authors take the degree of 
spermatogenesis as the criterion of degeneration of the endocrine function 
of the testes, which is an erroneous basis, as will be later pointed out. 

Morse (9) studied 12 male and 15 females schizophrenics dying under 
45 years of age, and concluded that 16 patients had active gonads. She 
used as criteria the presence of spermatogenesis and maturing follicles and 
cox’pora lutea. She states that there was no correlation between atrophy 
of the sex glands and the duration of the mental disease or the degree of 
psychic deterioration. The conditions in the sex glands of the controls 
were essentially the same as in the dementia precox cases for the same 
terminal diseases. The pituitaries in nearly half the cases presented a 
fibrosis, which could be correlated to some extent with similar condition 
in the gonads. This fibrosis of the pituitary is not peculiar to dementia 
preeox but depends rather on the nature and the duration of the terminal 
disease. She states that the lesions in the adrenals were such as are 
usually found in the diseases to Avhich the patients succumbed. The thy- 
roid showed changes less frequently than the other endocrines. There 
Avas occasionally a mild, glandular hyperplasia or increase of connective 
tissue. From the pathologic side Morse feels that there is very little evi- 
dence of primary atrophy of the gonads in dementia precox, with the 
possible exception of those cases developing on a basis of mental defect. 

Geller (10) attempted to show the close relations between the body 
and psyche in dementia precox on the basis of sexual function. He found 
considerable anatomic and functional hypogenitalism in 7 of 8 cases of 
dementia preeox in AA'omen, and agrees Avith Mott, Frenkel, Hauck and 
Kohler that the disorder is intimately associated Avith deficient genital 
function. Serologic tests in these eases Avere found by Geller to shoAV de- 
struction of the brain, testes, ovary and often also of the thyroid substrates 
more frequently than in other psychoses. In 26 women his most important 
finding was that at the age of sexual maturity the genital organs were 
hypoplastic. Thus he feels justified in assuming a connection between 
inferior ovarian function and dementia preeox. 

Tsubura (11) in 1923 reported that individuals Avithout gonads .shOAved 
a lowered tolerance for sugar, and that if these indiAdduals were given 
subcutaneous injections of either -adrenalin or pituitrin, a marked hyper- 
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glycemia followed. He also found that if gonads were transplanted into 
these individuals, the above conditions were eliminated. 

Benon (12) concluded that schizophrenia can be considered as a de- 
mentia, but should be regarded as a dysthymia, due to causes outside the 
brain. 

Walker (13) states that the pituitary and adrenals are most impor- 
tant in the determination of the sex characteristics, and that the inter- 
stitial cells of the gonads are .trophic rather than secretory. The follow- 
ing year Korenshevsky (14) reported that 60 per cent of castrated indi- 
viduals become obese, while the remaining 40 per cent are usually thin. 
He found that in these cases the nitrogen metabolism is decreased. Lip- 
schiitz (15) states that the morphological and physiological changes which 
follow absence or deficiency of the gonads vary according to the age at 
which the deficit arose. He found that the thyroid of the hypogonad sub- 
ject was usually small and that the hypophysis was larger and heavier 
than in normal individuals. 

In order to prove whether the ovaries play a part in dementia precox, 
Potzl and Wagner (16) removed the adnexa in two cases of long standing. 
Fibrosis such as described by Frankel in the testes of male schizophrenics 
was found in the ovaries. Hypothetically, a delay in the retrogression of 
the corpora lutea may be assumed as a manifestation of injury to the 
genital glands in female schizophrenics, they state, which is to a certain 
extent comparable to a pregnancy action. These workers had no favorable 
results from castration combined with homioplastic ovarian grafts in 
schizophrenic women. They attribute the menstrual aggravation to in- 
creased permeability of the meninges during these periods. 

According to Sippel (17) a more or less pronounced hypoplasia and 
hypofunction of the sex glands is found in a considerable percentage of 
dementia precox cases. In a few cases he tried transplantation of ovaries 
in treatment of schizophrenia. In one case he obtained no results. Three 
subjects improved to a surprising extent. 

Gibbs (18) found that some disturbance of lipoid metabolism may. 
occur in dementia precox and may involve the suprarenal cortex as sug- 
gested by the following: (a) Previous observations on the sexual develop- 
ment and behavior of these patients; (b) the evidence that the suprarenal 
cortex is involved in these disturbances of sexual development; (e) the 
evidence that the suprarenal has both an embryologie and functional rela- 
tion to the gonads on the one hand and to the brain on the other ; (d) sub- 
stances of a lipoid nature play an essential part in the functional metabo- 
lism of each of these organs; (e) the female sex hormone and the vitamine 
for reproduction are both of a lipoid nature; (f) the low basal metabolism 
rate frequently observed in dementia precox suggests an involvement of 
the suprarenals. He also found that in many patients with dementia pre- 
cox the blood cholesterol was unusually low, and may be more directly 
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correlated with the psychosis and with sex than with any other recognized 
factor. - ° 

Miinzer ( 19 ) describes in detail the ease of a man of 25 years who 
quite suddenly developed a schizophrenic state with delusions, chiefly m 
the sexual sphere, and after three months committed suicide. The chief 
gross changes at autopsy consisted of enlargement of the thymus, which 
weighed 50 grams and showed marked increase in the number and size of 
HassaU’s corpuscles; enlargement of the spleen and of the lymph follicles 
of the tongue and small intestines. The testes weighed 32 grams and 
showed marked atrophy and degenei-ation and abundant Lubarseh-Charcot 
crystals. The adrenals weighed 17 grams, with rather hypertrophic cor- 
tex and persistent undifferentiated cells' of the zona glomerulosa of the 
cortex. There was reduction of the islands of the pancreas, and the thy- 
roid presented a polymorphic picture, with good evidence of function, even 
hypei'function, but also degener'ated foci resembling those seen in idiots 
and eretins. One of the parathyroids lay within the thyroid; there was 
diminution of eosiuophile cells, and on the whole these glands had pre- 
served the characters seen in children. There was apparent increase in 
the eosinophilic cells in the hypophysis and an adenoma-like fox*mati6u. 
Miinzer maintains that abnormalities of the endocrines are constant in this 
psychosis. 

The most complete recent study of the problem is by Langfeldt (20), 
who repoi*ts a detailed clinical examination of 40 unquestionable eases of 
dementia preeox. He used every known diagnostic test of any value. 
His cases fell into three groups: 16 catatonic, 11 hebephrenic, and 13 
mixed. In the catatonic group he found the following essential disturb- 
ances present in both the acute and the quiescent cases: slow pulse, low 
blood pressure, lymphocytosis, glandular swelling, positive piloearpin test, 
positive Aschner reflex (vagotonic signs), and redxiced basal metabolism. 
In the acute cases he noted also certain sympathicus signs such as dilated 
pupils, tachycardia, exophthalmos, and reduced glucose tolerance. In the 
hebephrenic cases, in the acute as well as the chronic phases, only sympathi- 
eus symptoms were found: tachycardia, exophthalmos, tremor, dilated pu- 
pils, and reduced glucose tolerance. These symptoms were, however, found 
most pronounced in the acute phases. In hebephrenia he found a normal 
basal metabolism and normal blood picture, apart from eosinopenia in the 
acute phases. In the hebephrenics he also found large firm testes. 

Bowman (21) studied 24 cases of schizophrenia, both male and female, 
and found an abnormally low basal metabolism in 50 per cent, with a ten- 
dency to low or minus reading in nearly all the rest of the eases. Nearly 
one-half showed an abnormal blood sugar curve, aU but one being of 
the “sustained” type. Over one-third showed a positive plactose test. 
X-ray studies and gastric analyses showed a definite functional disorder 
of the gastro-intestinal tract in about half of the eases and questionable 
functional disorders in all but two of the others. Radioscopy revealed 
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infected teeth, in 40 per cent and questionable infection in 10 per cent 
more; “dropped” hearts in 30 per cent; questionable pulmonary tuber- 
culosis in 13 per cent and healed pulmonary tuberculosis in 4 per cent 
more. The ovaries had been removed in several, and a number gave 
histories of severe illness in childhood. 

EUNUCHS AND SCHIZOPHRENIA 

While in China during 1925-27 I had opportunity to examine twenty 
Chinese eunuchs abandoned after the dissolution of the Imperial Court 
in Peking, and three Skopecs driven from Eussia and taking refuge in 
China. The former type of eunuchs have been known in China as long 
as history, and ivere used as servants in the Imperial Palace. Many of 
these were castrated in youth, and were completely deprived of external 
genitals (23). The Skopecs were castrated because of their religious teach- 
ings and it is said that there ivere at least 150,000 members of this sect 
before the intolerance of the Soviet scattered them out of Siberia. This 
sect has been in existence since 1757, and many of the subjects were cas- 
trated in childhood. Two of the Skopecs examined had their external geni- 
tals completely removed, while the third had only been castrated. Female 
members of this religion may be only spayed, or their breasts may also 
he removed. Unfortunately for this record, no female Skopecs were seen 
in China. 

All of the twenty-three eunuchs examined showed certain general 
characteristics. Fifteen tended to he obese and 8 were emaciated, prob- 
ably due to starvation. The larynx was infantile. The extremities were 
proportionately larger than normal. In all cases it was found that the 
body height: leg length ratio was 1.75, whereas in an equal number of 
normal individuals it was 2.0. The pelvis was juvenile. There was an 
acrocynosis and the nails were spotted. Several showed a rather general 
cyanosis of the body, while the remainder were very pale. The skin was 
clammy, rather puffy, doughy, and creased. The subcutaneous fat in the 
gluteal region, under the breasts, in the trochanters, abdominal wall, and 
especially under the mons veneris, was more abundant than in normal 
men. The middle of the upper lip, the submental skin, the cheeks and 
the upper pai-t of the neck were hairless. The perineum, axillae, and 
extremities did not have the abundant hair that is commonly found in the 
normal male. The pubic hair line was horizontal, or, in 2 or 3 of the 
individuals, concave. 

Psychologically these individuals were found to all have good intelli- 
gence, were all orientated, but had been living a hand-to-mouth existence 
since they had been thrown on their own resources. They all appeared 
very introspective and apathetic. Although they could talk quite intelli- 
gently when questioned, they never volunteered any information, and 
appeared very stupid. They seemed methodical in their actions, and only 
two showed any purposeful efforts. There was a distinct lack of affect; 
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they were cold and passive, although in dire straits financially. At least 
Half of the eunuchs had got into trouble because of their tempers, and 
two had been sehtenced because of murder. They all appeared moody. 
Most of the eunuchs who still retained the penis stated that they had often 
indulged in sexual intercourse with prostitutes, although they had found 
that their erections were always of short duration. They all said that they 
indulged in homosexual practices and other perversions. • Ten of them had 
had gonorrhea and one had an active chancre. Unfortunately no blood 
examinations or basal metabolism tests could be made on these subjects, 
but Shen and Lin (24) have reported the nitrogen metabolism of eunuchs 
examined by them, and it conforms to the general picture. 

Because the examination of these eunuchs showed them to be almost 
typical prototypes of what is considered dementia precox,” it was de- 
cided to make an examination of the, autopsy material of diagnosed “de- 
mentia preeox” eases recorded at Saint Elizabeth’s Hospital, and to exam- 
ine a large number of “dementia precox” patients under care at the Gov- 
ernment hospital for mental diseases, and to see if the symptom-picture 
remained constant. 


CLINICAL E3LVMINATION 

In order to determine a normal somatic standard, 50 normally react- 
ing males and 24 normally reacting females between the ages of 16 and 
50 years were first examined. The individuals were seen during the rou- 
tine examination for life insurance and could all be classed as normal 
healthy individuals. 

In selecting the patients the various services at the hospital, which 
cares for 3960 psychopaths, were asked for a list of eases considered with- 
out doubt to be typical examples of “dementia precox,” and 70 of these 
males and 40 female cases were given careful physical examinations. 


Males 

The males ranged between the ages of 18 and 48 years, but 77.1 per 
cent were under 30 years of age and all appeared in good physical health. 
Of this number, 38.8 per cent were of the thin type, and 27.7 per cent 
were obese. Five and a half per cent showed acroeynosis and most of 
them appeared rather pasty ; 11.1 per cent had polyuria, 5.5 per cent 
increased salivation, and 5.5 per cent showed dermographism. 

Sixty per cent were found to have female disti'ibution of hair, 38.5 
per cent had a penis smaller than normal, while 22.8 per cent had a penis 
larger than normal. Only 5.7 per cent had apparently normal testes, all 
the rest being smaller, larger, softer, harder, etc., than normal; 68.5 per 
cent showed more or less disease of the prostate. Forty per cent were 

circumcised or had a retracted prepuce. ^ • i, • 

Of the five married patients, three had children, totaling eight m 
number. Two of the single patients definitely knew they had had chd- 
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clren. 0£ all the patient.s, 43 per cent .showed unmihtalvable .si^ns of ma.s- 
turhatioii; 5 of the men had undoubtedly abused tlicm.selvc.s to excess, 
while 2 had (pic.stionably indulged in this practice. About 50 per cent 
Inul occasionally had coitus before coming to the hospital, and 50 per cent 
continued to have an occasional orgjisiu with extrusion of semen, either 
mechanically or during erotic dreams. About 7 per cent had very infre- 
(pient orgasm, while S.o per cent had one or more orgasms daily while in 
the hospital. Only 20 per cent .said they had desire for heterosexual 
practices. 

At least 40 per cent of the patients had a history of gonorrhea and 
10 per cent had a hi,story of syphilis. Over 22 per cent had had a severe 
toxic illne.ss before the on.sct of the p.sychosis.- The .severe attacks recorded 
were diphtheria, yellow fever, malaria, small-pox, mumps, scarlet fever, 
and intiuenza. Of all the patients, 5.5, per cent had been known as “weak 
ehildreu”; an c(pial number had one p.sychopathic parent; another 5.5 per 
cent had been heavy drinkers before the onset of the psychosis. 

There is plenty of authority to substantiate the fact that the toxemias 
have a very deleterious eftcct on the endocrincs, and some, .such as mumps, 
appear to have a selective effect on the gonad.s. The adi’enals are known 
to be especially sensitive to toxins. 

The fact that a person is able to have an erection or even to have an 
orgasm is no criterion of the endocrine state of his testes. Erection may 
not be as.sociated with sexual desire, for priapism may be a sign of cervical 
injury, myeloid leukemia or tabes, even though the testes have been re- 
moved. Then, again, the reflex centers may have acquired the mechanism 
of erection before the loss of the sexual stimulation, as was shown by the 
foregoing report concerning eunuchs. As to e.xtrusion of semen, this may 
take place witho;it erection, simply as a reflex emptying of distended 
vesicles. 

From the reports concerning the ^lujerados of Mexico it may be con- 
cluded that exce.ssive extrusion of semen causes atrophy of the gonads. 
These individuals, descendants of the Aztecs, are masturbated to orgasm 
several times daily until testicular degeneration takes place. These men 
become virtually eunuchs and acquire the characteristics of the latter. 
They are used as menial ser\'ant.s. It is possible that the history of sexual 
exce.ss in the schizophrenics examined may account for some of the gonadal 
dystrophy found, although, as udll be later shown, the moderate practice 
of masturbation is conducive to continuation of spermatogenesis. 

Females 

The female patients examined ranged between 16 and 47 years of age, 
but ST.5 per cent were between 20 and 40. The onset of the first signs 
of psychosis was recorded as being between 10 and 18 years of age in most 
of the cases. Seventy-five per cent of the women were married. 
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The majority were of the thin type; 22.5 per eent showed male dis- 
tribution of hair; 7.5 per eent had hypertrophied external genitals; 12.5 
per cent had large pendulous breasts; 17.5 per eent small infantile breasts; 
10 per cent, flat breasts ; 2.5 per cent had normal appearing breasts but 
after pregnancy did not lactate; 7.5 per cent had extremely large breasts. 

Fifty per cent had amenorrhea, 14.3 per cent vicarious menses, 14.3 
per eent profuse menses, 7 per eent irregular periods, 28.5 per eent dys- 
menorrhea, and 7 per cent scanty menses. Thirty-five per cent had been 
pfegnant one or more times, 25 per eent had had miseaiTiages, and 12.5 
per eent had normal births ; 5 of the women had 11 children. Of all the 
subjects, 7.5 per cent were distinetlj’- homosexual, 2.5 per cent had exces- 
sive sex desire, and an ef|ual number had had precocious sex development. 

On bimanual examination and from past history of operations it was 
found that 52.5 per cent of the women had unmistakable ovarian disea.se, 

42.5 per cent had uterine trouble, 25 per cent had had ovariotomies, and 

2.5 per cent showed infantile uteri. Five per cent showed first signs of 
psychosis during pregnancy and 2.5 per eent showed definite venereal 
infection. 

Fifty-five per eent of the patients had had serious illness before psy- 
chopathic symptoms : 27.2 per cent of this number had a severe attack of 
measles: 27.2 per cent, scarlet fever; IS per cent, malaria; IS per eent, 
pertussis; 13.6 per cent, diphtheria; 9 per eent, mumps; 9 per cent, ty- 
phoid; 4 per cent, influenza; 4 per cent, pneumonia; 4 per eent, inflam- 
matory rheumatism ; 9 per eent, peritonitis ; 27.2 per cent had been under- 
sized or delicate as children. 


AUTOPSY STUDIES 

A detailed study of 487 autopsies was made to determine if there were any 
biometric and microscopic differences between the cases diagnosed as dementia 
precox and the other psychoses. Of this number, there were 158 male (between 
the ages of 19 and 97), and 24 female (between the ages of 21 and 85), “dementia 
precox” cadavers, and 241 male (between the ages of 21 and 97), and 64 female 
(between the ages of 15 and 86), cadavers dying at Saint Elizabeth’s Hospital 
without the diagnosis of “dementia precox.” 

All the cases were divided into age groups : 20 to 30, 30 to 40, 40 to 50, 50 to 
60, 60 to 70, and all over 70 years. The cases with the diagnosis of “dementia 
precox” were separated into catatonics, hebephrenics, and mixed. The last group 
included all those diagnosed paranoid, simple, or undifferentiated. 


Male Autopsies 

The males examined in the schizophrenic group ranged in age from 19 to 97 
years; 11 per cent were between 20 and 30, 18 per cent between 30 and 40, -0 per 
cent between 40 and 50, 18 per cent between 50 and 60, 17 per cent between o 
and 70, and 16 per cent over 70 years old. None of the catatonics were over o 
years of age. The dementia precox patients had been in the hospital irom 
months to 54 years; their records showed the onset of insanity to be anywhere troni 
18 to 55 years of age. Of these cases 24.5 per cent were of the catatonic type, 
39.5 per cent, hebephrenic; and 36 per cent, mixed. 

Tuberculosis in some form was responsible for the death of 39-9 Per cent ot 
the schizophrenics, while it was the cause of death of only nj-ecox 

psychotics. Pneumnn.-a caused the death of 27.7 ner f 3 

and 56 per cent of the other subjects. Myocarditis was the 
per cent of the schizophrenics and 35 per cent of the others. All the categ y 
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iliaoasea could be found in the other caaes not included in the above percentaKc, 
although 07 per cent of the dementia precox subjects showed myocardial de- 
generation. 

Of the schizophrenic males, 51.25 per cent were thinj only 10 per cent were 
obese; the remaining 58.75 per cent were within normal limits of weight. 

Eighty per cent of the .schizophrenics showed female hair distribution; 42.5 per 
cent were circumcised or had retracted prepuces; 02.6 per cent showed obvious 
signs of masturbation. , 

Thu brain in 31.1 per cent of the schizophrenics was found to be normal in all 
respects, while only acute or minor degenerative changes were found in the re- 
maining 68 per cent. The meninges appeared thinner than the average in 55.5 
per cent of the brains. The 20 to 50 year dementia precox group showed an aver- 
age brain weight of 1511 grams as compared to 1281 grams in the other psy- 
chotics; from 50 to 10 years, 1263 grams as compared to 1276 grams; 40 to 50 
years, 1528 grams as to 1284 grams; 50 to GO years, 1595 grams as to 1260 grams; 
60 to 70 years, 1236 grams as to 1241 grams; and over 70 years, 1213 as to 1170 
grams. 

The hypophysis was normal in 42 per cent of the dementia precox autopsies, 
58 per cent were atrophic or sclerotic, 5.2 per cent cystic, and only one was hyper- 
plastic. This gland in the 20 to 50 year group gave an average weight of 605 
mgm. as compared to 725 mgm. for the non-schizophrenic individuals; 30 to 40 
years, 691 as to 698 mgm.; 40 to 50 years, 737 as to 681 mgm.; 50 to 60 years, 634 
as to 667 mgm..; 60 to 70 years, 660 as to 655 mgm.; and over 70 years, 623 as to 
606 mgm. The schizophrenic glands .showed an average cell content of 43 per cent 
eosinophiles, 17 per cent basophiles, and 40 per cent neutrophiles, with 20 per cent 
of the glands showing the relation 55-10-55, and an equal number, 35-10-55, with 
16 per cent showing 50-20-50. The non-schizophrenic glands gave an average of 
52 per cent eosinophiles, 28 per cent basophiles, and 20 per cent neutrophiles, with 
24 per cent of the glands giving the relation 45-35-20; 20 per cent giving 60-20-20; 
16 per cent 70-15-15; and 12 per cent 30-50-20. 

The pineal was found to be normal in all respects in 46 per cent of the 
dementia precox cases, while 58 per cent showed an atrophic, sclerotic, or fibrosed 
gland. Biometrically there was nothing to be noted. 

The thymus showed fatty degeneration in 54 per cent of the dementia precox 
cases. This gland in the 20 to 30 year old individuals gave an average weight of 

8.4 grams with 17.1 per cent active tissue present, as compared to 14.4 grams and 
40 per cent activity in the non-schizophrenic cases of this age; 30 to 40 years 
showed 8.68 grams and 15 per cent activity as compared to 10.5 grams and 24.6 
per cent; 40 to SO years, 10.8 grams and 11.9 per cent as to 11.25 grams and 7.5 
per cent; 50 to 60 years, 19.5 grams and 12.7 per cent as to 19.7 grams and 2.4 per 
cent; 60 to 70 years, 18.19 grams and 2.27 per cent as to 26.18 grams and 6.54 per 
cent; and over 70 years, 11.5 grams and 1.56 per cent as compared to 12 grams 
and 3.7 per cent activity. 

The thyroid was found to be normal in 39 per cent of the dementia precox 
cadavers, hypertrophied in 6 per cent, and atrophied or fibrosed in 43.2 per cent. 
Most of the normal glands were found in the catatonics. From 20 to 30 years 
the catatonics showed an average thyroid weight of 10.12 grams, hebephrenics 

26.4 grams, mixed type 27 grams, with a general average of 19,3 grams as com- 
pared to 22.74 grams in the non-schizophrenic cases; 30 to 40 years, 20.8 grams, 
18.6 grams, and 20.39 grams, respectively, with an average of 19.79 grams as to 
24.14 grams; 40 to 60 years, 28.75 grams, 24.99 grams, 23.73 grams, respectively, 
with a general average of 25.2 grams as to 41.58 grams; 50 to 60 years, a general 
average of 19.33 grams as to 28.05 grams; 60 to 70 years, 23.22 grams as to 25.55 
grams; and over 70 years, 22.76 grams as to 22.22 grams. 

The parathyroid glands in 44 per cent of the dementia precox cases were 
found to be normal, 30 per cent showed fatty infiltration, and 26 per cent atrophy 
or fibrosis. The weight of these glands was not significant. 

The pancreas showed nothing striking. Forty-four per cent of these glands 
found in the dementia precox cadavers wei-e normal, 17 per cent showed fatty in- 
filtration, 13 per cent fibrosis, and all the rest acute or autolytic changes. 

The adrenal glands revealed some rather remarkable changes, as only 25.3 
per cent of the glands could be classed as normal. One old schizophrenic 60 years 
of age had hypertrophy of the medulla, two others, 67 and 58 years of age, had 
hypertrophy of the cortex, and one subject, 30 years of age, who had the beginning 
of his psychosis when 27 years old with a diagnosis of hebephrenic type had 
hypertrophy of both the medulla and cortex, and a degeneration of the testes. 
The rest of the glands examined were atrophic. From 20 to 30 years, the cata- 
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tonics gave an average weight of 7.02 and 6.42 grams, respectively, for the right 
and left adrenals; the hebephrenics, 5.93 and 7.13 grams; mixed, 7.6 and 7.6 
grams, with a general average of 6.81 and 6.87 grams as compared to 6.5 and 7.6 
grams for the control cases. _ From 30 to 40 years the weights were 6.8 and 7.76 
gramsj^ 7.2 and 7.34 grams, 5.98 and 7.54 grams, with a general average of 6.67 
and 7.ol grams as compared to 7.19 and 7.69 grams; 40 to 50 years, 6.13 and 6.53 
grams, 7.7 and 8.85 grams, 6.7 and 7.33 grams, with a general average of 6.87 and 

grams; 50 to 60 years, a general average of 5.91 
and 6.12 grams as to 7.06 and 7.95 grams; 60 to 70 years, 8.23 and 10.26 grams as 
to 6.06 and 7.03 grams. 

The prostate was hypex'trophied in slightly over 50 per cent of the dementia 
precox cases; 9 per cent were congested; 5.4 per cent atrophied; 14.5 per cent were 
normal. 

The most interesting findings in the endocrine system of the dementia precox 
cadavers were seen in testes, in that only 4.4 per cent of these glands were normal 
and this small percentage might quite well be accounted for by the errors of psy- 
chological diagnosis. Thirty-four per cent of the testes were fibrosed and 61.6 
per cent were diagnosed chronic interstitial orchitis. From 20 to 30 years the 
testes gave an average of 12.08 and 11.46 grams, respectively, for the right and 
left gonads in the catatonic group; 11.25 and 10.27 grams for the hebephrenic; 
14 and 11.5 grams for the mixed cases; and a general average of 12.21 and 11.1 
grams, with 42.6 per cent of the testes showing chronic interstitial orchitis, 42.6 
per cent atrophy, and only 14.8 per cent were apparently normal; while the non- 
, schizophrenic testes of this age gave 11.92 and 11.12 grams, respectively, and 80 
per cent were normal while 20 per cent showed parenchymatous degeneration. 
From 30 to 40 years the catatonics gave a weight of 12.25 and 9.28 grams, the 
hebephrenics 10.99 and 9.94 grams, and the mixed 12.22 and 12.21 grams, with a 
general average of 11.76 and 10.59 grams, 40 per cent chronic interstitial orchitis, 
30 per cent atrophy, 20 per cent fibrosis, and 10 per cent minor degenerative 
changes, as compared to 13.79 and 14.68 grams in the controls, 28 per cent of the 
glands showing chronic interstitial orchitis; 16 per cent, atrophy; 8 per cent, 
fibrosis; 4 per cent, parenchymatous degeneration; and 44 per cent being normal. 
From 40 to 50 years the findings were 12.55 and 13.38 grams, 12 and 11.24 grams, 

14.08 and 13.56 grams, with a general average 13.16 and 12.86 grams, and 18.2 
per cent chronic interstitial orchitis, 45.5 per cent atrophy, 36.6 per cent fibrosis, 
as compared to 15.2 and 14.2 grams, and 18.2 per cent chronic interstitial orchitis, 
18.2 per cent fibrosis, 9 per cent atrophy, and 4.5 per cent parenchymatous degen- 
eration. In the 50 to 60 year group there was a general average of 15.08 and 

14.09 grams weight, and 55.6 per cent fibrosis, 22.3 per cent chronic interstitial 
orchitis, 11.1 per cent sclerosis, and 11.12 per cent atrophy, as compared to 14.98 
and 13.26 grams and 33.3 per cent fibrosis, 16.7 per cent chronic interstitial 
orchitis, 16.7 per cent atrophy, and 33.4 per cent parenchymatous degeneration. 

In the 60 to 70 year group the findings were : 14.7 and 15.7 grams, with 25 per 
cent chronic interstitial orchitis, 50 per cent atrophy, 12.5 per cent fibrosis, and 
12.5 per cent parenchymatous degeneration, as compared to 13.1 and 12.8 grams, 
and 10 per cent chronic interstitial orchitis, 40 per cent atrophy, 30 ^r cent 
fibrosis, and 20 per cent parenchymatous degeneration in the controls. Over 70 
years old, the glands showed 11,68 and 10.73 grams and 50_per cent atrophy, 4U 
per cent fibrosis, and 10 per cent chronic interstitial orchitis, as compared to la 
and 11.9 grams, and 50 per cent atrophy, 11.1 per cent fibrosis, 33.3 per cen 
chronic interstitial orchitis, and 5.6 per cent parenchymatous degeneration. 

In studying the testes, as mentioned before, unfortunately pathologists have 
taken the presence or absence of active spermatogenesis as the criterion of func- 
tioning or non-functioning testes. The trend of the available evidence is to tn 
effect that the incretion of the gland is mediated, not by the spermatogenic hu^ 
by the lipoidal type of interstitial cells between the spermatic tubules. 1 he pres- 
ence or absence of this constituent is the true criterion of the endocrine activi y. 
Spermatogenesis is dependent on sexual activity, although shrinkage of the in - 
stitial substance may cause occlusion of the spermatic tubules and , 

atrophy. Subjects, whether of dementia precox or not, who indulged in m 
sexual stimulation, either by coitus or masturbation, showed active sper - 
genesis in spite of age. Eetention of the spermatozoa caused atrophy, and over 
stimulation appears to cause degeneration by fatigue. Testes of t e 
jects, although in many cases containing no spermatozoa still « d 
amounts of interstitial elements, while masturbating or sexua y 
phrenics, although having apparently normal spermatogenesis, had testes 
taining little or none of the lipoidal substance. 
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l<'cjnalo Cadavers 

Of the ‘21 female dementia precox cadavers examined, 20 per cent were of the 
caUitonic type; 25 per cent, hebephrenic; and -15 per cent were mixed. Of all 
subjects, 58 per cent were legally married, 8 per cent had been in "free-love" mar- 
riage, and 21 per cent were single. All but two of the married women had chil- 
dren, having from 1 to 5 each, and one of the single women had had a miscarriage. 
The histories revealed that the psychoses developed between the ages 17 and 52 
years, while about 80 per cent of the women developed their psychoses before 39 
years of age. 

Thirty per cent gave a history of a severe attack of measles some time in 
their lives; 20 per cent, scarlet fever; 10 per cent, typhoid; 10 per cent, diph- 
theria; 10 per cent, mumps; and 10 per cent, influenza; 10 per cent had had 
chorea, 20 per cent showed histories of alcoholism in one or both of the parents, 
20 per cent had parents that were psychotic, 10 per cent had had miscarriages, 
and 20 per cent dated the psychosis from pregnancy. Only three subjects gave 
menstrual histories; one woman of 25 years, with grossly normal reproductive 
organs, had had amenorrhea for the last 4 years before death; another had had 
amenorrhea for 20 years before death, and another, of 31 years, had had irregular 
menses and dysmenorrhea all her life. 

The primary cause of death in 25 per cent of the dementia precox women was 
myocarditis and another 25 per cent, pneumonia; 20 per cent had streptococcus 
septicemia, 15 per cent tuberculosis in some form, and 15 per cent carcinoma. Of 
the control psychotic group, 13 per cent died of myocarditis; 30 per cent, pneu- 
monia; 12 per cent, neurosyphilis; 9 per cent, tuberculosis; and the remaining 5 
per cent died of septicemia, encephalitis, etc. 

Of the total number of females coming to autopsy, 21 per cent of the de- 
mentia precox and G per cent of the control subjects wore between 20 and 30 
years of age at death; 17 per cent and 8 per cent, respectively, between 30 and 40 
years of age; 8 per cent and S per cent between 40 and 50 years; 21 per cent and 
16 per cent between 50 and GO; 8 per cent and 19 per cent between 60 and 70; and 
25 per cent and 43 per cent over 70 years of ago. There were no catatonics over 
50 years old. 

As compared to Cl normal females, ‘lo per cent of the dementia precox 
cadavers were thin, 25 per cent were obese, 20 per cent higher, and 40 per cent 
shorter than normals of the same age, while of all the other female psychopaths 
coming to autopsy 52 per cent were thinner than normal, and 17 per cent were 
obese. Slightly over 14 per cent had scanty hair growth, while 28.5 per cent had 
male distribution of hair, 43.8 per cent had atrophic breasts, 6.2 per cent had 
juvenile breasts, and 43.8 per cent had pendulous mammae. 

Forty- five per cent of the dementia precox subjects showed normal brains 
both macroscopically and microscopically, but 30 per cent had what appeared thin- 
ner meninges than normal, while 20 per cent had thicker than normal. The 
average brain weight of the schizophrenics between 20 and 30 was 1140.5 grams 
as compared to 982.5 grams for the non-dementia precox cases; 30 to 40 years, 
1231.75 grams as compared to 1174.83 grams; 40 to 50 years, 1196.33 to 1063.4 
grams; 50 to 60 years, 1187.5 to 1146.93 grams; 60 to 70 years, 1153 to 1104.25 
grams; and over 70 years, 1023 grams as compared to 1131.97 grams. 

In the dementia precox group, 37.5 per cent showed a normal hypophysis, 
43.7 per cent an atrophic or fibrosed hypophysis, and 18.8 per cent acute conges- 
tion. This gland in the 20 to 30 years old schizophrenic group showed an average 
weight of 805 mgm. as compared to 670 mgm. in the general group; 30 to 40 years, 

662.5 mgm. as compared to 768.33 mgm.; 40 to 50 years, 806.67 mgm. as to 786 
mgm.; 50 to 60 years, 816.67 mgm. as to 855 mgm; 60 to 70 years, 680 mgm. as to 

802.5 mgm.; and over 70 years, 657.67 mgm. as to 762.59 mgm. The cell content 
of the glands in the dementia precox cadavers showed an average of 52 per cent 
eosinophile cells, 21 per cent basophils, and 27 per cent neutrophils, with 29.4 per 
cent of the glands showing the relation 60-20-20; 17.7 per cent, 70-15-15, and a 
similar number, 30-10-60; and 15 per cent showing 30-30-40, as compared to the 
glands found in the non-dementia precox group, which showed an average of 57 
per cent eosinophils, 20 per cent basophils, and 23 per cent neutrophils. Of these 
glands 29.4 per cent showed the relation 70-10-20 ; 17.7 per cent, 60-20-20 ; 15 per 
cent, 50-20-30; and a similar number, 40-50-10. 

The pineal gland was normal in 46 per cent of the dementia precox group, 
and 38 per cent showed sclerosis. 

The thymus glands from the dementia precox cadavers showed anything from 
0 to 100 per cent active tissue, but only 20 per cent showed more than 25 per cent 
or more activity, while 57 per cent of the glands showed 5 per cent or less active 
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tissue present. This gland from the catatonics between 20 and 30 years of a^e 
on the average weighed 5 grams, and showed 20 per cent active tissue: from the 
nebephrenics, 1.2 grams and 70 per cent; while the mixed group showed 9.73 
grams and 3 per cent, with an average of 6.73 grams and 24 per cent, as com- 
pared to the control cases, 7.33 grams and 63.3 per cent. The 30 to 40 year group 
showed 6.4 grams without active tissue; 5.9 grams with 5 per cent, and 4 grams 
without activity, respectively catatonic, hebephrenic, and mixed, with an average 
of 5.55 grams and 5 per cent, as compared to 12.11 grams and 39.33 per cent 
active tissue in the control group. From 40 to 50 years all of the dementia precox 
cases showed an average of 6.02 grams and 55 per cent as compared to 10 grams 
and 16.6 per cent in the others; from 50 to 60 years, 7.1 grams and 7 per cent as 
to 9.1 grams and 19.9 per cent; from 60 to 70 years, 16.1 grams and 0.5 per cent 
as to 12.25 grams and 1.5 per cent; and over 70 years, 6.62 grams and 2.4 per cent 
as compared to 9.48 grams and 2.14 per cent active tissue. 


Forty per cent of the thyroids from the dementia precox cadavers were nor- 
mal, 35 per cent were atrophic, 15 per cent showed thyroiditis, and 10 per cent 
were hypertrophied. The 20 to 30 group of catatonics showed an average weight 
for the thyroid of 13.15 grams, the hebephrenics 21.5 grams, the mixed 18.27 
grams, with an average for the dementia precox cases of 17.27 grams, as com- 
pared to the control weight of 24.79 grams. From 30 to 40 years the weights 
were 18, 16.62, and 28.7 grams, with an average of 19.99 grams, as compared to 
18.05; 40 to 50 years, 25.5 grams, and 25.85 grams for the catatonics and hebe- 
phrenics, respectively, with an average of 25.6 grams, compared to 18.18; 50 to 
60 years showed an average for the dementia precox cases of 21.37 grams as 
compared to 23.17 grams; 60 to 70 years, 18.25 grams against 19.55 grams; and 
over 70 years 25.63 grams, compared to 19.65 grams. 

The parathyroids in the dementia precox cases showed 40 per cent of the 
glands with marked fatty infiltration, 26.6 per cent atrophy or sclerosis, 6.6 per 
cent increase of the interstitial cells, 13.5 per cent congestion, while only 13.3 per 
cent of the glands were normal. 

The pancreas was normal in, 30 per cent of the cases; 50 per cent showed 
fatty infiltration and degenerative changes, and 20 per cent were diagnosed 
pancreatitits. Many of the pathological changes were probably due to acute toxic 
or autolytic catabolism. 

Both the cortex and medulla of the adrenals were normal in only one case, 
a woman 39 years of age with the catatonic type of dementia precox. She weighed 
35 kgms. and was 162 cm. in height. Ten per cent of the cases showed normal 
medullas and 5.3 per cent enlarged medullas. Forty-two per cent showed degen- 
erative changes in the whole gland, 5.3 per cent, fatty infiltration; 10.5 per cent, 
cloudy swelling; 42 per cent, markedly narrow cortex; 10.5 per cent, hyper- 
trophied cortex, and 5.3 per cent, edema of the cortex. The catatonics from 20 
to 30 years of age showed an average weight of 6.75 grams and 7.35 granis, 
respectively, for the right and left glands; the hebephrenics, 7.8 and 7.5; the 
mixed, 6.2 and 6.13, with an average of 6.67 and 6.77 grams, as compared to 
5.3 and 6.86 grams for the control group; from 30 to 40 years, 5.5 and 5, 5.65 
and 7.05, 6.5 and 7.2, and an average of 5.83 and 6.58, as compared to and 
5.83 grams; from 40 to 50 years, 5.47 and 6.37, as compared to 5.18 and o-26; 
from 50 to 60 years, 6.38 and 6.18, as compared to 6.91 and 7.77 ; from 60 to 70 
years, 5.23 and 5.1, as to 6.37 and 7.51; over 70 years, 5.15 and 4.53, as to 5.79 


and 6.24 grams. „ , 

The uterus was normal in only 15 per cent of the cases, while none oi tne 
ovaries were normal. Twenty-five per cent of the subjects had had their ovanes 
previously removed, while of the ovaries examined, 33.3 per cent were atrophic, 
60 per cent were sclerotic or cystic, and 6.3 per cent were cancerous. In e 
various age groups of control cases there were some changes in the ovaries, Du 
nothing comparable to the general subnormality of the dementia precox gona 
From 20 to 30 years the average weight of the right and left ovaries was, respec- 
tively, 2.63 and 2.61 grams, as compared to 3.45 and 3.26 grams in the contr 
cases, with only 25 per cent showing fibrosis; from 30 to 40 years, 3.4 an . 
grams as to 3.42 and 3.9 grams, with 20 per cent showing fibrosis and 30 P^r 
more showing other regressive changes; 40 to 50 years, 2.65 and 3.7 
3.51 and 3.26 grams, with 40 per cent showing atrophic changes; 50 to 
1.77 and 1.6 grams as to 6.42 and 4.15 grams, with 50 per cent showing atrop y. 
fibrosis, or cyst formation; 60 to 70 years, 1.4 and 1.45 ^ams as to 1. 
grams, with 42 per cent atrophic; and over 70 years of age, 1.87 a , • ^ 
as to 2.41 and 2.61 grams, with 58 per cent atrophic or sclerotic, and the rema 
•ing 42 per cent showing the normal regressive senile changes. 
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DISCasSION' 

Dementia preeox in tin* past has been moi-e or less placed in the class 
of incurahlc and hopeless diseases, and anythiiit^ tliat ofTers u possible 
amelioration is worthy o£ support. Mucli suggestive work on the problem 
has heen done in tiic past, hut without proper cooperation and without 
being brought to a satisfactory conclusion. 

The clinical and histo-pathological work that has already been com- 
pletevl show.s that tlicre is apparently no const.'int alteration in the brain 
s\ibstanee, but a veiy consistent lack oE gonadal incretion. Examination 
of eunuchs shows them to iiave sciu'/ophrenie characteristics with marked 
aft'eet disorganization, while, on the other hand, unmistakable subjects of 
dementia preeox are (piitc consistently eunuchoid in physifpie. 

The castrated man or woman tends more or less towards a common 
type, that is, a juvenile form common to both sexes, or to a form in 
which, as in the intrauterine stage, sexual divergence has not yet taken 
place. In the ontogenetic development of the soma there is an asexual 
stage. The asexuality that for various reasons apparently develop.s to 
form tile dementia precox symptom-complex is a very logical explanation 
for the familiar rcgrossioii found in dementia precox. 

It is well known that the endocrines are very sensitive to toxins, such 
as those of mumps and scarlet fever, as well as alcohol or opium, cau.sing 
ovaritis or orchitis. There is abundant pathological evidence to show that 
patients dying in acute toxemia have hemorrhagic and destructive changes 
in the adrenals. Patients seldom recover from typhoid without some endo- 
crine imbalance. Thus a history of toxemia or fatigue, either prenatal or 
postnatal, is suggestive as a prccur.sor of dementia precox. The tenseness 
of catatonia might be explained b}' the apparent hypcrfunctiou of the thy- 
roid in these cases. 

Without the driving force desired from the endocrines and, espe- 
cially, the gonads, there is no wonder that the so-called dementia precox 
character develops. 

If it be true that this disease is primarily a disorder of the endocrine 
system, and especially of the gonads, the supplying of this incretion should 
assist the individual in readjustment to life. It is hoped that in due time 
this will be proved. 


SUSIMARY AND CONCLUSIONS 

The literature, in general, supports the contention that endocrinopathy 
is consistently found in dementia precox cases. 

Twenty-three eunuchs examined by me showed typical dementia pre- 
cox or schizoid character — good intelligence and orientation, but distinct 
changes in the affect. Some retained sexual function but without libido. 

Seventy living schizophrenic males examined showed at least 60 per 
cent to be eunuchoid in type and only 5.7 per cent having apparently nor- 
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mal testes, with also other signs of endocrine dysfunction. A large number 
functioned sexually. 

Of forty living female subjects of dementia preeox, 52.5 per cent had 
undoubted ovarian disease, although some had been able to be pregnant. 

Pathological examination of 158 male and 21 female schizophrenics dis- 
closed mai’ked endocrine changes. No catatonic cadavers over 50 years of 
age were seen. No consistent pathological or biometric changes were found 
in the endocrines except in the gonads, although only a small percentage 
of the subjects had normal adrenals. The thyroid was consistently nor- 
mal or hypertrophied in all cases of catatonic dementia precox. In the 
dementia precox cases no normal ovaries and only a small percentage of 
normal testes were found. The male dementia preeox subjects of the 
catatonic type showed an average weight of 13.17 and 12.17 grams, respec- 
tively, for the right and left testes; the hebephrenic, 11.17 and 11.10 
grams; and the mixed, 13.61 and 12.90 grams; with a general average for 
all the dementia preeox males of 13.26 and 12.85 grams, as compared to 
13.81 and 13.66 grams for the control psychotic group. The female demen- 
tia preeox subjects showed an average weight of 3.6 and 3.3 grams, re- 
spectively, for the right and left ovaries, in the_ catatonics ; 3.28 and 3.17 
grams in the hebephrenies ; 2.01 and 1.88 grams in the mixed group ; with 
a general average of 2.96 and 2.75 grams, as compared to 3.28 and 2.85 
grams for the control females. 

Tuberculosis was the lethal disease in 39.9 per cent of the men but 
in only 15 per cent of the women. Myocardial degeneration was consis- 
tently present in a large percentage of both the male and female dementia 
preeox cases, and pneumonia was a very frequent cause of death in both 
sexes. Almost every dementia preeox individual gave a liistory of having 
had one or more of the severe toxemias. At least a fourth of the subjects 
had inherited defective somatoplasm. 

This study as a whole indicates that dementia preeox is primarily an 
endoerinopathy in which the gonads are consistently degenerated or hypo- 
functioning. 

Sexual activity and fecundity are no adequate criteria of gonad inere- 
tion, but rather the state of the interstitial lipoid should be taken as the 
criterion of normality. 

Supplying of the endocrine deficiency should assist in the social ad- 
justment of the victims of dementia preeox. 
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THE DEAL ADMINISTRATION OP ADRENALIN 


G. GIRAGOSSINTZ and H. MACKLER 

From the Rudolph Spreckels Physiological Laboratory 
of the University of California 

BERKELEY 

That adrenalin is ineffective when administered by mouth seems to be 
an accepted fact. That it is destroyed by the gastric and intestinal juice is 
the general belief. Systemic effects from oral administration are thus 
(luestionable. 

Menninger (1927) states that only large doses of adrenalin, when given 
by mouth, liave any effects on the blood pressure of experimental animals. 
He quotes Herter and Wakeman (1902) as attributing no effects, when 
adrenalin was given in “ordinary” doses. No effects were produced in a- 
well-fed dog weighing 13 kgm. when 10 cc. of 1-1000 was administered. A 
one per cent gl 3 ’eosuria was produced in a dog, over a short period of time, 
without other symptoms, when 30 ec. of 1-1000 was given. Palta and 
Ivacovic (1909) found that even 20 mgm. or more per day did not produce 
any special manifestations in dogs. 

Dozdeneourt, Trias, and Payehere (1922) obtained only hyperglycemia 
and never any changes in blood pressui’e. They administered large doses 
and concluded from their results that adrenalin passes through the portal 
system to the liver, where it is desti’oyed. They used chloralose as an 
anesthetic, under the assumption (warz-anted by the results of their own 
observations) that it would not increase the blood sugar. 

After reviewing clinical and other observations, Menninger (1927) 
comes to the conclusion that the results are incozzsistent and unreliable. 

It was therefore suggested to us bj”^ Professor T. C. Burnett that the experi- 
ments should be repeated without anesthesia, thus eliminating the possi- 
bility of hyperglycemia from the chloralose. 

EXPEBIilENTAL, 

1. The effects of adrenalin on the Mood sugar of dogs, tvhen admin- 
istered by stomach tube. 

Only dogs in the post-absorptive state were used. The animals were 
trained to remain quiet throughout the experiments, while strapped to a 
dog board, with the stomach tube in place. Blood was di’awn from the 
femoi’al aidezy. A uoi’mal sample was taken and 10 ec. of 1-1000 adrenalin 
in 40 ec. of water administered by stomach tube and washed down with 
10 ec. of water. Immediately following the administi’ation of adrenalin 
another sample of blood was drauTi in order to cheek up any possible 
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Before 


Immediately! 


Time in Minutes After Administration of Adrenalin 



Animal 

tration of 
Adrenalin 

ing 

Adrenalin 

30 

60 

90 

120 

150 

1 

lO kgm. 

mpm. 

96 1 

mgm. 

95 2 

mgm. 

97 

mgm. 

97 5 


mgm. 

98 

mcm. 

95 

2 

control 

10 kgm. 

09 

101 

130 

151 

HI 

123 

118 

3 

lO kgm. 

96 

95 6 

128 

165 


137 

129 

4 

12 kgm. 

86 

88 2 

85 

87 

87 

86 5 

88 

5 

control 

12 kgm. 1 

1 

86 

87 3 

130 

160 

148 

132 

119 

6 

12 kgm. 

87 S 

85 

132 

161 

147 I 

130 I 

117 

7 

14 kgm. 

103 

103 

126 

148 

137 

125 

120 

8 

14 kgm. 

105 

107 

1.35 

170 

160 

130 

121 

9 

11 kgm. 

100 5 

103 

107 

106 

106 

104 

102 

10 

control 

11 kgm. 

100 

100 

160 

160 

136 

118 


11 

IS kgm. 

104 

105 5 


171 

158 

131 5 

121 

12 

15 kgm. 

101 

104 

133 

159 

142 

130 
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changes due to handling. Samples o£ blood were drawn every half hour, 
over a period of from to 3 hours. 

Control e.xperimcnts were performed by administering 50 cc. of water, 
instead of adrenalin. The animals were subjected to the least possible 
amount of handling. All the controls showed a constant blood sugar level 
throughout the e.Kperiments. Neither the experimental method nor the 
administration of water gave any ri.se in the blood sugar. 

The accompanying typical curve shows that the first noticeable effect 
after the oral administration of .adrenalin appears after one-half hour and 
the blood sugar rises considerably by the end of the first hour; it remains 
above the normal level for more than 2Yt hours. Outside of the blood 
sugar changes, the animals showed no .signs of distre.ss nor manifestations 
of the action of adrenalin. 'When administered by stomach tube, adrenalin 
showed no eSect on the blood pressure. 


\ 




Injection of 
3sc. 1-100000 
Adrenalin Into 
Jugular vein. 


Injection of 
3ce. 1-100000 
Adrenalin Into 
Jiortal voln. 


Fig. 2. Injection of 3cc. 1-100.000 Adrenalin Into Jugular vein followed by a similar 
Injection Into portal vein. 

2. Injection of Adrenalin. 

The dogs were anesthetized with ether, using the drop method. As 
soon as the animals were under, the femoral arteries in both legs were 
exposed; next the jugular on the left side, and finally the abdomen was 
opened by means of a median longitudinal incision, sufficiently large to 
permit access to the portal veins, vena cava, and the liver. 

The exposed parts were kept covered with absorbent cotton soaked 
with warm Locke’s solution. The abdomen was covered with towels moist- 
ened in Locke’s solution, and kept warm by a 200-watt light over the oper- 
ating table. After the animal was completely prepared, the blood pressure 
apparatus was connected to one of the femoral arteries. 

Adrenalin was injected into the jugular, vena cava, portal vein, and 
the liver. Care was taken to time each injection with a stop watch in order 
to insure uniformity. Injections of 3 ce. of 1-100,000 were made first into 
the jugular and followed by an equivalent injection into the portal, and 
vice-versa. In order to reduce the volume of the injections, 1 ce. of 
1-40,000 were also tried on the same animals. 
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The accompanying records show that the rise in blood pressure, fol- 
lowing injection of 3 cc. of 1-100,000 into the portal vein, was just per- 
ceptible. When 1 cc. of 1-40,000 was injected into the portal vein, the rise 
in blood pressure was slightly more pronounced, but still considerably less 
than that due to similar injections into the jugular. Injections into the 
vena cava or the jugular always showed greater effects on the blood pres- 
sure than injections into the portal vein, or into the liver. Further work 
is in progress to determine the exact location of the removal of the pressor 
action of adrenalin when given orally. 

SUMMARY AND CONCLUSIONS 

1. Adrenalin was administered by stomaeh tnbe to 12 dogs. It eavrsed 
a rise in the blood sugar level. 

2. Adrenalin is absorbed, therefore, through the gastro-entcrie .tract, 
other than the mouth and throat. 

3. None of the other usually apparent effects of adrenalin were noted. 

4. The blood pressure was not affected. 

5. Injections of adrenalin into the jugular and the vena cava gave 
materially greater rises in blood pressure than did equivalent injections 
into the portal vein or into the liver. 

6. Apparently the liver removes most of the pressor effect of 
adrenalin. 

7. It appears that the liver is able to remove the pressor effect of 
adrenalin as fast as the drug is absorbed, when administered by stomach 
tube. 
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INFKA-RKD STERILfTY: PREDfiMINARY REPORT 

BERT CUNNINGHAM and GLADYS OSBORN 
Duko University 
DUKUAM, N. C. 

Recent work (1) lias shown that sterilitj' can he produced in males 
by the application of heat to the testes. Siu'der (2) ascribes the sterilizing 
elYect of x-rays in rats to the heating effect. Recently Zalewski and Trifo- 
noff (3) have reported that the local application of infra-red rays to the 
testes may he of benefit in clinical gonad insnfTicieney. This might be 
due .secondarily to destructive effects on the spermatogenic tissue leading 
to better nutrition of the interstitial cells. 

We have studied the sterilizing effect of infra-red rays in rats using 
both mating tests and hi.stological study of the glands as criteria of the 
effects in the testes. Complementary studies have been made using heated 
air as the .sterilizing agent. 

Some preliminary experiments were made in lilarch, 1927'.' two males 
being treated with infra-red rays. The apparatus for treatment consisted 
of a wooden box containing an infra-red burner. Directly above this 
burner a hole 2i/. x IVl* inches was cut. which allowed the superimposed 
testes to be directly exposed to the ray.s. A faii’ly constant temperature 
of 48°C., varying no more than half a degree at the aperture, was obtained 
by this appiiratu.s. Rats that have been handled frcr|uently do not seem 
to mind the treatment and they may be held in position b,v the tail. 

After a treatment of five mimites, each male was penned' with two 
females. Each was found to be fertile up to about fifty-four days after 
treatment, when they became sterile for a period of a month. After this 
they were again fertile. Vaginal .smears taken after copulation during the 
latter part of the sterile period showed no living spei’matozoa present. 
Sterilit.v pi’odueed by this means evidently does not produce senility. The 
mating instincts ai-e at no time lost. This fact has been previously 
observed by Young (1. e.) in his Avork Avith guinea pigs. 

It seemed desirable to deteriAiine Avhether the sterility produced in this 
experiment Avas due to some inhei*ent I’ay in the infra-red or Avhether the 
results Avere traceable to thermal factoi-s. To detei’mine this point another 
series of experiments Avas begun in November. Pour cheeked males AAmre 
treated for five minutes Avith infx’a-red I’ays in the manner pi-eviously de- 
scribed. Four other males Avere similarly treated for five minutes at 
48°C., but Avith air heated by a steam boiler. The males Avere then mated. 

The mating tests, Avhile indicating the existence of sterility, do not 
very shai-ply define its beginning or ending unless a rather large number 
of females having various oestrus cycles are penned Avith a single male. 
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INPRA-EED STERILITY 


Our facilities did not permit the penning of more than two females with a 

male, hence the indicated periods at which sterility begins and ends are 
quite variable. 

Nevertheless, it was' shown that there is a definite sterility period 
which is in turn followed by a fertility period, as the following data, based 
upon breeding tests, indicate : 


Heated Air Treatment 


Rats 

Sterility Begins — 
Days after Treatment 

Sterility 
Days after ‘ 

No. 93 

16 

41 

No. 94 

24 

53 

No. 95 

24 

61 

No. 96 

27 

82 

No. 97 

Infra-Red Treatment 

Not determined 

47 

No. 98 

38 

85 

No. 99 

34 

65 

No. 100 

Not determined 

84 


Young cheeked his sterility work with guinea pigs by histological 
study. He found that germinal degeneration took place in a rather defi- 
nite order. “Large primary spermatocytes, secondary spermatocytes, 
young spermatids, a few spermatogonia are affected first. Subsequently, 
the older spermatids, spermatozoa within the seminiferous tubules and the 
early growth stages of the primary spermatocytes are affected.” The 
epididymal sperm seems to be protected but the sperm in the distal and 
proximal ends undergo degeneration and disappear, apparently by liqui- 
faetion. 

Snyder does not give a thorough account of his histological studies; 
however, during the sterility period he failed to observe any active stages 
of spermatogenesis. Upon his observations he concluded that the roentgen 
rays affect the actively growing tissue more than quiescent tissue; sper- 
matozoa and young spermatogonia are most resistive. 

Studies of degeneration in the testis were made upon two male rats 
treated for fifteen minutes with heated air and two others treated with 
infra-red rays for the same length of time. These rats had been pre- 
viously cheeked in the usual manner and found to be fertile before treat- 
ment. Rat No. 1 (heated air) and No. 3 (infra-red) were castrated uni- 
laterally on the seventh day, the left testis being removed. On the four- 
teenth day rats No. 2 (heated air) and No. 4 (infra-red) were castrated 
in the same manner except the right testis was removed. On the twenty- 
first day rats Nos. 1 and 3 and on the twenty-eighth day Nos. 2 and 4 
w'^ere killed and the remaining testes taken. 

The tissues were killed in Bouin’s fluid, imbedded in paraffin and 
sectioned at 8 microns. They were stained with Gentian violet. The 
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0{)icliclymus and tiic vas doforens were sectioned also. In order to study 
the distribution of degenerative changes sections were taken at short dis- 
tances apart throughout the entire testis. A Jiorinal testis prepared in a 
similar manner was used for compuri.son. 

As nearly as possible the following chart indicates the comparative 
obsei'vations of the tissue. 


ukatud Aui snuiBS 



7 Days 

1 1 Dny.s 

21 Days 

23 Days 

Siiurmlnscml- 
nlferoiKs tu- 
bules. 

Many normal 
sperm, () u 1 t u a 
few degenerated 
to some extent. 

As many sperm 
present ns In 7- 
<lay, hut more dc- 
gonerated ones 
and dcgencraleil 
to a greater de- 
gree. 

A very few nor- 
mal sperm. Also 
a few degenerat- 
ed ones. 

More normal 
sperm and sper- 
matids, Most tu- 
bules regenerated 
to great extent, 
some still degen- 
erate. 

Sperm In 
ducts. 

Most ducts very 
full o( u 0 r m a I 
sperm. A f o w 
smalt ducts with 
none. 

Not ns m a n y 
spec m pro.scnt. 
No noticeable de- 
generation. 

Still fewer sperm 
))rescnt. Quite a 
few have degen- 
erated. 

Most tubuic.s In 
same condition 
us In 21 days. 
Many degenerate 
sperm. Some 
tabes la which 
all sperm are de- 
generate. 

Nuclear 

llgures. 

General dogonor- 
atlon. Half tu- 
bules .show de- 
cided dcgcncr.a- 
tlon of chroma- 
tin. A few tubn- 

Slight regenera- 
tion. a few more 
nuclear tlgurc.s. 

Some tuhiile.s still 
badly degenerat- 
ed : more appar- 
ent regeneration 
with many nu- 
clear Ogures. 

General regenera- 
tloa with many 
nuclear Ogures 
prc.scnt. A few 
tubules still In 
bad coadltlon. 


Ics almost empty. 
Only a nuelcnr 
figure here and 
there. 


INFR.V-UBD SEKIES 



7 Days 

14 Da3’s 

21 Days 

23 Days 

Sperm In 
semlnlferou.s 
tubules. 

Many normal 
.sperm, a few de- 
generated one.s. 

Numerous sperm 
still present, but 
manj- degenerat- 
ed one.s. 

Few normal 
sperm. JIany de- 
generated beads 
and tails. 

Practically no 
sperm ; some de- 
generated beads 
and tails. 

Sperm and 
ducts. 

Tubules full of 
normal sperm. 

About as many 
sperm In ducts, 
but a few arc 
empt}’, and' some 
■sperms are quite 
degenerate. 

Only one-half as 
many as In 14- 
day ; a lot of de- 
generated sperm, 
■several tubules 
empty. 

No normal sperm. 
Very few chro- 
matin dots in cen- 
ter of few of 
ducts. 

Nuclear 

figures. 

Degenerate chro- 
matin In half of 
the tubules ; gen- 
eral cell condition 
slightly dilTei-ent 
from steam heat 
of same age ; few 
nuclear figures. 

Numerous nu- 
clear figures. Ue- 
goneration quite 
evident In most 
tubules, but some 
still degenerate. 

Many nuclear flg- 
ui'es. A few tu- 
bules still quite 
degenerate. 

Many more nu- 
clear figures. Ac- 
tivity of cells 
next to the tu- 
bule wall quite 
evident. 


In order to see if it were possible to establish a second sterility period, 
two males from each set were given a second treatment for the same length 
of time. This was given thirty-five days after the first treatment. A 
second sterility period occurs in animals treated in this manner, as is 
shown by the following table. 
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INFRA-RED STERILITY 


Rat 

No. 96 ' 
No. 94 


No. 98 
No. 97 


Single Hot Air Treatment 


Days after Treatment 
First Sterility Begins Ends 

24 53 

27' 82 


Days after Treatment 
Second Sterility Begins Ends 
75 102 

103 145 


Infra-Red Treatment 

Undeter- 

Undetermined 47 77 mined 

38 65 92 113 


In tliis experiment the second sterility period seems to be due to the 
second treatment. However, in the animals treated but once it was ob- 
served that a second sterility period occurred which, to all appearances, 
was similar to that of the animals treated twice. 

The following table may be compai’ed with the previous one. 


Rat 

No. 93 
No. 95 


No. 99 
No. 100 


Single Hot Air Treatment 


Days after Treatment 

First Sterility Begins Ends 

16 41 

24 61 


Days after Treatment 

Second Sterility Begins Ends 

60 97 

80 102 


Infra-Red Treatment 

34 65 86 

84 109 


It is quite evident that there is a general similarity in the effects pro- 
duced by infra-red and heated air. However, since there are so many indi- 
vidual differences which play a great part, many more animals should be 
used; in fact, Ave are continuing the Avork at present Avith considerably 
larger numbers. 

(Since the above was written 37 additional animais have been treated, ail but one of 
which have become sterile.) 


SUMMARY. 

Since sterility can be produced by hot air and infra-red rays, it seems 
reasonable to conclude that the causal factor in the infra-red is thermal. 

This Avork confirms the Avork of Young, Snyder and several others, 
and adds a ncAv agent for sterilization — one that can be administered Avith 
the minimum inconvenience and danger. 


1 . 
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Abstract Department 

Maligiumt tumors of the adrenal in ciiiidrca ultii report of a case. Bondixon, 
P. A. and F. H. Lamb, J. Lab. & Clin. Med. lli: 132. 1926. 

A brief review of tho liloraturo on tbo subject with report of a case occur- 
ring in a girl, 5 years old. Suprarenal medullary malignancy Is not an alto- 
gether unusual occurrence. In tho majority of cases an orbital hemorrhage is 
tho llrst sign observed, and It may occur beforo any tumor is palpable. Tho 
orbit tlrst involved is often on tho samo sldo as tho primary tumor, although 
tho case reported was an exception. Diagnosis should not bo dilllcult, onco 
tho orbital hemorrhago has occurred. Tho disease Is likely to bo mistaken for 
trauma, chloroma and scurvy. Surgical luterforcnco can bo of no avail except 
as a palliative to drain a pyonephrosis or to meet other complications, as the 
motastases occur usually before a diagnosis can bo made. Metastases probably 
occur through tho lymph stream. Tho malignancy raroly metastasizes to the 
skin. Tho medulla of tho suprarenal gland being nouroectodermic in origin, 
these malignant tumors arc similar In their histological structure to malignant 
neoplasms of tho sympathetic nervous system, and they are correctly designated 
as neuroblastoma. — I. B. 

Hemorrhage of tho suprjirenals in tho new horn infant. Goldzleher, M. A. and 
H. M. Greenwald, Am. J. Dls. Child. ;J0: 321. 192S. 

Suprarenal hemorrhage in tho now born Infant can be diagnosed from Its 
symptoms, such as sudden onset of temperature and rapid breathing and occa- 
sionally by the presence of a palpable tumor in the abdomen or by punctiform 
hemorrhages of tho skin or mucous membranes. Exsanguination or intestinal 
obstruction may justify surgical intervention, otherwise, patients with the 
symptoms of acute cortical Insuillciency should bo treated by the continued 
administration of tho cortical hormone. Two cases are reported in which 
adrenal hemorrhage was diagnosed; one came to autopsy and tho other re- 
covered. — M. B. G. 

Experiments on tho function of tho intcrrcnal organs of selachians (Untcr- 
suchungcu iiber die Funktion des Interrenjilorgans dcr Selaclvicr). Kisch, 
B., Arch. f. d. ges. Physiol, 210: 42G. 1928. 

Complete removal of the interreual gland from selachians leads rapidly to 
death. Sham-operated animals lived three or four times as long. The gland 
in Torpedo ocellata is two or three times as great as that in T. marmorata of 
the same weight. The latter survive the operation two or three times as long. 
Following the extirpation a persistent balling of the pigment of the skin chro- 
luatophores, whereby the animals take on a dirty-gray color, slowing of breath- 
ing, muscle weakness, shortening of the body musculature, hypersensitivity to 
oxygen scarcity, and early death, which often suddenly follows intensive mus- 
cular activity, occurs. Hence the symptoms of adynamia, respiratory disturb- 
ance, increased sensitivity to oxygen failure and sudden death after intense 
muscular activity, which follow adrenalectomy in mammals, must be attributed 
to removal of the adrenal cortex. It is considered that the interrenal tissue 
(the adrenal cortex in mammals) gives to the circulation some compound 
which favors the oxidative decomposition of definite metabolic products, which 
in excess have a toxic action leading to the above mentioned symptoms and 
finally to death. Anything increasing the concentration of these products, such 
as muscular activity, lowering of oxygen concentration, loss of blood, must 
increase the symptoms and accelerate death. Injection of acid extracts of inter- 
renal tissue may delay the symptoms in selachians for hours. Injections of 
sea-water, adrenine, or liver extract, have no such effect. — A. T. C. 

The amount of adrenin in tho adrenal glands in total starvation (Sur la teneur 
en adrenaline des capsule surrenales dans I'inanition totale). Mouriquand, 
G. and A. Leulier, Compt. rend. Soc. de biol. 99: 280. 1928. 

In guinea pigs kept five days without food, but given water, the adrenals 
showed an increase in both the free and total adrenin. — J, C. D. 
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Tho effect of subcutaneously injected epinephrin in normal human subjects. 

Koppanyi, T., Proc. Soc. Exper. Biol. & Med. 25: 744. 1928. 

. young, healthy medical students were subjected to subcutaneous epine- 
phrin injections (0.4 cc. of a 1:1000 solution). Before injection the normal 
systolic and diastolic blood pressure and the heart and respiratory rates were 
determined. Prom 10 to 15 minutes following the injection of epinephrin 
there was a rise in blood pressure of 30 to 50 mm. of Hg., a slight increase in 
the heart and respiratory rates without any massage. The injected area was 
blanched, the face pale, there was a slight muscular twitching in the arms and 
legs, and a thumping, palpitating heart was evident. The subjects felt slight 
headache, throbbing in the head, some nausea, the mouth was dry, and there 
was in some cases subjective sensation of warmth; in others, the hands and 
feet felt cold. Nervousness and general feeling of anxiety were evident in 
most subjects, whereas one subject appeared to be in a fighting mood. The 
Injected areas were massaged from 15 minutes to 48 hours following injections. 
In the course of the 48 hours, the area was massaged about 25 times. On the 
whole, all symptoms which appeared following epinephrin injection without 
massage, could be duplicated by massaging the injected area, for about 48 
hours. They were, however, much less marked, the blood pressure rises, for 
instance, being seldom more than from 7 to 15 mm. of Hg. The rise was prac- 
tically the same when one massaged the area 20 minutes or 20 hours following 
the injection. One subject developed constipation following the injection. — 
Author’s Abst. (abbreviated). 

Suprarenal apoplexy, bilateivil. Pearl, F. V. and H. Brunn, Surg. Gynec. Obst. 
47: 393. 1928. 

A case of bilateral suprarenal apoplexy of the adrenals in a man aged 45 
years is described. The literature is reviewed. At postmortem this case showed 
almost complete destruction of adrenal tissue. — A. T. C. 

The Influence of the adrenals on the urea-fonnation and barrier-function of the 
liver (Ueber den Einfluss der Nebennieren auf die hamstoffbildende und 
Barrierefunktion der Leber). Putschkow, N. W. and W. W. Krassnow, Arch, 
f. d. ges. Physiol. 220: 44. 1928. 

Amino-acid and amino nitrogen increases in the blood and urine following 
adrenal extirpation, while at the same time there is a sudden decrease in urea 
content. These findings indicate cessation of liver function and correspond to 
those following liver extirpation. The isolated liver of adrenalectomized ani- 
mals acts on ammonium salts and biogenous amines more feebly than the no^ 
mal liver. Extract of adrenals restores the barrier function of the liver t^ 
normal. The active principle of the adrenals is extraordinarily labile and de- 
composes in 15 to 20 minutes. It is not adrenin and is absent from other do y 
organs. — A. T. C. 

A study of the pigment in Addison’s disease. Spohr, C. and R. A. Moore, J- 
Lab. & Clin. Med. 12: 438. 1927. 

The ultimate chemical analysis of a pigment derived from the lymph Slddds 
in a case of Addison’s disease is reported. The evidence seems to point 
this pigment is a melanin and the absence of any other explainable can 
the melaninosis than the Addison’s disease would lead one to believe that 
was more than a casual relationship between the two. The authors rela- 

pigment laid down in the tissues to be melanin, and that it bears a „>g 

tionship to the condition' responsible for the pathologic complex of Ad 
disease. — I. B. 

New clinical and experimental studies of the inter-relations of 

adrenals and the nervous system. Crile, G. 'W'., New England J. Me 
988. 1928. 

The crises of hyperthyroidism are due to the interaction of the 
adrenal medulla. Thyroid extract after a latent period increases tne 
conductivity and capacity of the organs and tissues in the body. of 

an immediate effect. It raises the conductivity, temperature, ana P 
nervous tissue and the adrenal medulla, while it has the . , between 

other tissues. This, it would seem, increases the difference in poteniia 
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the dlHorout tlsaucs. ‘‘It would appear from tho lludlng (tho Increased conduc- 
tivity and capacity of tlio medulla after adreuin injections) that tho medulla of 
tho adrenal functions as nerve tissue; perhaps it Is tho brain of tho vegetative 
system, its prohahlo function being to charge up — to energize tho vegetative 
system." On this theory, four cases of hyperthyroidism wore treated by a 
homi-adronalcct>omy with very encouraging results. — J. C. D. 

Action of ephedriu on intestino and bronchi. Halsey, J. T., Proc. Soc. Exper. 
Biol. & Med. liO; 16. 1928. 

In more than 100 experiments, no evidonco of a depressant action of 
ophodrin on tho isolated rabbit intestine was found. — JI. O. L. 

Experimental histology and clinical observations on tho destruction by chemical 
means of tho sympathetic of tho spermatic cord (Obscrvaciones e.vpcriiiicu- 
talcs lilstologlcas y clinic;LS sobro la simpatcctonua (luimica del corddn esper- 
matica. Cassuto, A., Rev. Sud-Am. do eudocrinol. 11: 221. 1928. Abst., 

Physiol. Absts. 13: 319. 

It is claimed that painting tho internal spermatic artery to the vas deferens 
with a 5 per cent solution of phenol destroys tho sympathetic nerves to these 
vessels, thereby causing increased blood How to the testicles. This Is followed 
in men and dogs by Increased spermatogenesis and return of se.xual potency. 

Ripo follicles iire not essential for the appearance of tho ocstrous (La presence 
du folliculo mur n’est p:is indispensable a I’apparatlon do Poestrous). Cour- 
rier, R., Compt. rend. Soc. do blol. 09: 20. 1928. 

In the bat, the early stages of ocstrous appear normally in the absence of 
ripe follicles. — J. C. D. 

Does tho follicular hormouo inhibit that of tiio corpus luteuin? (L’hormond 
folliculairo inhibc-t-cllo I'hormono luteiniquo'?) . Courrier, R., Compt. rend. 
Soc. do biol. 00: 224. 1928. 

Rabbits, five days after mating, were injected with follicular hormone, 
twice daily for six days. On autopsy, there were no corpora lutea, no preg- 
nancies and the endometrium was of the normal type. — J. C. D. 

Relations between tho hormouo of tho corpus lutcum and of the follicle (Les 
rapports qui existent cutro les hormones folliculairo ot luteiniquo) . 

Follicular hormone cannot replace that of the corpus lutcum (La folUculine ne 
peut supplccr rhormono luteiniquo). Courrier, R. and M. Masse, Compt. 
rend. Soc. de biol. 09: 263; 265. 1928. 

Five days after mating, rabbits were spayed and then given regular injec- 
tions of follicular hormone in varied doses. Under these conditions, implanta- 
tion does not take place. Histological study of the uterus shows that while 
folliculin can maintain the uterine mucosa in an advanced state of preparation 
for implantation, it cannot cause the final changes, which take place when the 
corpus luteum is present. Folliculine does, however, have a marked action in 
developing the uterine smooth muscle. These experiments support the theory 
of the double nature of the ovarian hormones. — J. C. D. 

The female sex hormone, clinical experiences xvith various ovarian preparations. 
(No title given in the original German report.) Praenkel, L., Therap. d. 
Gegenw. 08: 624. 1927. 

The female sex hormone is found in the ovarian follicle, corpus luteum, 
decidua, placenta, blood and milk, but not in the cerebro-spinal fluid. With 
extracts made from corpora lutea the writer was able to allay deficiency dis- 
turbances, but did not succeed in stimulating menstruation. The preparations 
were effective when given by mouth, but the dosage had to be 20 times the 
subcutaneous dose because of partial destruction in the gastro-intestinal tract. 
The writer is very skeptical about the corpus luteum containing a stimulating 
substance (Agomensin) and an inhibiting substance (Sistomensin) . The author 
treated 114 subjects who had been carefully selected because of the following 
indications; amenorrhea, splasia of the uterus and genitalia; infantilism, sec- 
ondary atrophy following surgical or x-ray castration; and endocrine disturb- 
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cows. If one reckons that 1 unit is represented by 0.001 mgm. of solids then 
1 gram of the hormone can be obtained from 200 liters of urine. The female 
sex hormone dialyzes readily through various kinds of membranes. It dialyzes 
more quickly than many other constituents of the urine. The preparation of 
the hormone from urine is easier than from placenta or follicular fluid which 
has a high protein content. The method of preparation may be the same 
but a slight modification is desirable. (1) The filtered urine is extracted with 
some lipoid solvent, other than alcohol, to eliminate urea. (2) The extract 
is treated with hot alkali, taken up in water and shaken with ether. (3) The 
ether soluble part is taken up in distilled water or weak acetic acid heated and 
filtered. The hormone is contained in the filtrate which is water-clear, bright 
and free from color and odor. The total solids are only 0.01 to 0.001 mgm. 
per Mouse Unit. — E. P. Bugbee. 


The heart hoimione (Ueber das Herzhoriiioii) . Rigler, R. and R. Singer, Arch, 
f. d. ges. Physiol. 220: 56. 1928. 

The specificity of Haberlandt’s “hormone” is denied. It is not a hormone 
in the strict sense of the word. — A. T. C. 


Hypodynaniic heart condition and the “heart hormone” (Hypodynamischer 
Herzzustand und “Hei’zhormon”) . Teitel-Bernard, A., Arch. f. d. ges. Physiol. 
220: 212. 1928. 

The activity of hypodynaniic hearts can be increased by forcing in air or 
by other mechanical means of enlargement, whereby active substances are 
pressed out of the heart musculature. These are not identical with Loewi's 
accelerating substance, and are not hormones. — A. T. C. 


Is there an antagonism between the water soluble extract of anterior lobe and 
folliculine? (Existe-t-il un antagonisme entre I’extrait hydrosoluble du lobe 
anterieur de I’hypophyse et la folliculine?) Brouha, L., Compt. rend. soc. 
de hiol. 99: 43. 1928. 

If rats are injected simultaneously with both these substances, the usual 
effects of folliculine are evident: the precocious sexual development and normal 
oestrous cycle. The pituitary extract acts, therefore, through its rapid altera- 
tion of the corpora lutea with the resulting suppression of the follicular hor- 
mone and not by direct antagonism to it. — J. C. D. 


The action on diabetes insipidus of powdered posterior lobe of hypophysis (Ac- 
tion de la poudre de lobe posterieur d’hypophyse sur le diabete insipede). 
Ghoay, A. and L. Choay, Compt. rend. Soc. de biol. 99: 359. 1928. 

Powder from beef glands dried in the cold in vacuo is snuffed up into the 
nose like snuff. Four doses per day, of from 20 to 50 mgm. each, were usea 
in an adult passing 15 liters of urine. His output fell to 3 liters. Where tne 
output is over 20 liters, this method can be used only to supplement the usua 
injections of hypophysis. In 12 less severe cases it has proved successful ov 
a period of five years. — J. C. D. 


The various morphological alterations of the rhinopharynx in relation I® 
hypophyseal syndrome (De quelques alterations morpholo^ques r 
pharyngees en relation avec le syndrome hypophysaire) . Curcfio , 
Schweiz, med. Wchnschr. 58: 537. 1928. 


The author emphasizes the fact that the epithelial portion of the 
is developed from the ectodermal pharyngeal pouch. For this re^on 
pituitary is related to the morphological development of ngg 

appendages. He describes a case of acromegaly In a the 

weight 65 kgm., height 65 inches. The nose was very difusse 

transverse diameter. The turbinates were very large turbinate 

edematous infiltration of the nasal mucous membrane. 'The inferior 
was so large that it produced a complete obstruction ®“;„ej.plasia of 

Anatomical pathological examination revealed an f ^hyperplastic 

the mucous membrane. The posterior pharynx had tonsils 

lymphoid tissue. The lingual tonsils were very larg . skull 

were rather small, as they had but within 

showed a voluminous frontal sinus, the muscular development 

normal limits. Thymus findings were negative. The muscular u 
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was good and the basal metabolism was 45% above normal. The anterior lobe 
of the pituitary influences the development and form of the nose as well as of 
the nasal appendages. — R. C. Moehlig. 

The mechanism of the influencing of hlood sugar by pituitary extracts (Beitriige 
zum Mecluuiismus der Blutzuckerheeinflussung durch Hypophysenextrakte) . 
Fritz, G., Arch. f. d. ges. Physiol. 320: 101. 1928. 

Intramuscular injection of posterior pituitary extract causes increase of 
blood sugar in mammals. The action is secondary through mobilization of 
adrenin; it is not produced in adrenalectomized animals. The mobilization of 
adrenin results from general sympathetic stimulation. — A. T. C. 

Pituitary extract in pyelitis. Miller, J. A., New York State J. Med. 38: 720. 
1928. 

The report is based upon the administration of pituitary extract in partu- 
rient and in non-pregnant women. In cases where pituitary extract was used 
pyelitis did not occur as a post partum complication. Where pyelitis occurred 
before delivery, the use of pituitary extract in inducing labor as a routine 
measure effected an immediate cure. The injection of pituitary extract, 1 cc. 
at intervals of 5 days for 3 injections, prevented the recurrence of pyelitis in 
chronic cases of non-pregnant pyelitis. Whether this cure is permanent or not 
remains to be seen. Pituitary extract has the effect of restoring the tonus of 
the ureter, increasing the contractility and preventing stasis of urine and re- 
sultant infection of the genito-urinary tract. — M. B. G, 

Histological evidence of colloid absorption directly by the blood-vessels of pars 
anterior of the human hypophysis, Rasmussen, A. T., Quart. J. Bxper. 
Physiol. 17: 149. 1927. 

Histological examination of about a hundred apparently normal adult 
human hypophyses from cases of accidental death revealed colloid in the blood- 
vessels of only two specimens. In one of these, a young pregnant woman, it 
was abundant and could be seen in both the capsular veins of the anterior lobe, 
veins emerging from the region of the stalk, as well as in the sinusoids proper. 
The method by which the colloid globules get into the vascular channels is not 
evident. There are indications of degeneration in some of the cells surround- 
ing the colloid in many of the small vescicles or pseudoacini in pars anterior, 
and the colloid may be separated from the interstitial tissue and blood chan- 
nels by only very thin flattened cells, but conditions where the colloid is 
actually in the process of entering the sinusoids were not located even after 
diligent search in supposedly very favorable material. — Author’s Summary. 

The weight of the principal components of the normal male adult human hypo- 
physis cerebri. Rasmussen, A. T., Am. J. Anat. 43: 1. 1928. 

An attempt was made to supply more accurate data, including the more 
useful statistical constants, on the size of the main body of the hypophysis 
and its constituent parts, by applying the paper-weight method to serial sec- 
tions of 111 selected normal male adult human hypophyses, twenty to twenty- 
six years of age, from cases of sudden and usually accidental death. The 
method used gives the fresh weight of the gland after dissecting of as much 
of the adherent connective tissue as possible and removing the stalk, which 
accounts for a somewhat lower average weight than is usually given for the 
organ as a whole. The average weight of the main body of the hypophysis, 
including a variable amount of connective tissue or capsule, is 570 mgm. The 
extreme values are 400 mgm. and 855 mgm. The frequency distribution of the 
weights is, in general, of the common fairly symmetrical unimodal type, except 
in the case of the colloid and parenchyma of pars intermedia, where it is 
greatly skewed in the positive direction. The variability, as expressed by the 
coefficient of variation, is highest in the case of pars intermedia (being around 
90 or over, depending on whether or not the colloid is included); less in the 
posterior lobe (29); still less in the anterior lobe (21); and least in the gland 
as a whole (18). The anterior lobe decreases noticeably alter fifty years of 
age. The coefficient of correlation (r) between age and weight of the anterior 
lobe is — .293-)-. 059. The posterior lobe probably tends to increase slightly 
with age. As a result, there is a less marked decrease in the weight of the 
whole gland than in the anterior lobe. The parenchyma of pars intermedia 
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seems to increase distinctly with age, but when tested statistically the results 
are not, significant, on account of the limited number of cases and the great 
individual variability. There is no evidence the colloid increases with age in 
the adult. — Authors Summary (Abbreviated). ^ 


The hypophysis and the urinary excretion of inorganic phosphate, sulphate and 


This investigation was made to test the validity of the claim that the 
excretion of urina,ry phosphate is readily abolished by the extirpation of the 
pituitary body or injury to the tuber cinereum, even though the phosphate con- 
tent of the serum is not materially changed. Six dogs survived hypophysec- 
tomy from 1 to 16 days, and the excretion of phosphate was found to continue 
uninterruptedly. In five acute experiments a typical fall of urinary chlorides 
occurred after the operation. The phosphate output, however, first rose and 
then fell up to the fourth or fifth hour, after which a recovery phase appeared. 
This temporary disturbance of inorganic phosphate excretion was duplicated 
in two control experiments by the application of fresh pituitary extract to the 
brain surface. It is concluded that the suggestion that removal of hypophyseal 
control abolishes the kidney excretion of inorganic phosphate is open to serious 
question. — L. G. Kilborn. 


The function of the pancreas in tadpoles (Le fonctionneinent du pancreas chez 
les larves d’Amphibiens). Functional correlation between the thyroid and 
internal secretion of pancreas in tadpoles (Correlation fonctionnelle le glande 
thyroide et le pancreas endocrine chez les larves d’Ainphibiens) . Aron, M., 
Compt. rend. Soc. de biol. 90: 213; 215. 1928. 

Glycogen appears in the liver of tadpoles just before metamorphosis. The 
pancreas is essential for this appearance of sugar but not for metamorphosis. 
Feeding thyroid just before metamorphosis increases the glycogen in the liver. 

— J. C. D. 


The effect of hypodermic insulin on the fasting blood sugar in normal and 
diabetic subjects in relation to percentage normal weight. Bartlett, W. M., 
J. Lab. & Clin. Med. 12: 115. 1926. 

Blood sugar curves following hypodermic administration of insulin are 
reported in 37 subjects. Underweight normal subjects and underweight dia- 
betic. subjects were found most sensitive to the blood sugar lowering effect of 
insulin. Obese normal subjects are the least sensitive to insulin. The effect 
of insulin occurs most slowly in obese diabetics and normal subjects of normal 
weight. The blood sugar curve following insulin is not specific enough in the 
diabetic patient to be used as a diagnostic test. — I. B. 


A contribution to the nature of diabetes. A mathematical derivation of the 
blood glucose curve. Ervin, D. M., J. Lab, & Clin. Med. 12: 318. 1927. 

By investigating mathematically the condition of diabetes from^ the 
glucose curve, no evidence of the failure to burn glucose can be obtained. The 
curve depends upon a decreased rate of glycogen formation. — I. B. 


The stimulation of the e.vternal and internal secretion of the pancreas by the 
same excitant after adrenalectomy (E.xcitation des secretions exterim et n- 
terne du pancrdas par le meme excitant apres surrenalectomie) . Gley, 
and R. Hazard, Compt. rend. Soc. de biol. 99: 195. 1928. 


In dogs hydrochloric acid intraduodenally produces a secretion of insulin 
as well as of pancreatic juice. The action of the insulin on „ 

more marked in adrenalectomized animals, because there is lacking tbe acuve 
secretion of adrenin, which normally accompanies and antagonizes a 
of insulin. — J. C. D. 


Studies on inhibition of insulin activity. Karelitz S., P. Cohen and S. D. 
Leader, Proc. Soc. Exper. Biol. & Med. 26: 11. 19-8. 

When insulin is mixed with human blood 
pus from suppurated processes, its action is somewhat f /rom a 
HoL of the activity of the insulin were made upon rabbits. Plasma from 
d°abet?c and cells from a person with myeloid leukemia caused marked mhibi 
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tioii of insulin activity. In rabbits injected with typhoid or staphylococcus 
vaccine, about one half showed a decreased insulin effect 3 hours after vaccine 
treatment. It is suggested that there is something in human blood plasma 
which is more abundant in blood cells, more in diabetic blood than in normal 
blood, and still more in leukemic cells and pus which inhibits or destroys 
the action of insulin. It is probably more abundant in blood of patients with 
fever, leucocytosis, suppurative processes, or serum sickness, than in normal 
state. The extent of inhibition is variable for individuals, but quantitatively 
proportional to the amount of blood used. The inhibitory substance may be a 
proteolytic enzyme, because the inhibition is greater with blood cells than with 
plasma, greater with leukemic cells and pus than with normal blood cells, and 
because it seems to be stronger during fever or infection or after vaccine injec- 
tion. Even more significant, with regard to the enzyme-like action, is the ex- 
periment in which the plasma or pus heated at 57° for 1 to 2 hours no longer 
inhibited insulin action. — M. O. L. 

Toxicosis of pregnancy treated with insulin [Piinf und vierzig Piille von 
Schwangerschaftstoxikosen (Azidosen) mit Insulin behandelt], Loeser, A., 
Zentralbl. f. Gyna. 52 : 1405. 1928. 

A report on 36 patients with vomiting of pregnancy, 2 with eclampsismus, 
3 eclamptic and 4 with pregnancy dermatoses. The treatment lasted anywhere 
from 10 days to 6 or more weeks. Sugar was added either by rectal drip or 
else intravenously. The author advises the use of 5 units of insulin sub- 
cutaneously 15-30 minutes after sugar has been given. He considers that a 
unit of insulin takes care of 3-5 gm. of sugar. The dosage of insulin used 
was as high as 40 units per day in two doses. As soon as feasible the sugar 
is given by mouth. The average length of time of this treatment is three 
weeks. In eclampsismus or eclampsia one can begin with 20-40 units of insulin 
using 1-2 gm. glucose per unit. In the most severe cases of hyperemesis, with a 
marked tissue dessication and a decreased water content of the liver, glucose 
in weak concentration is given intravenously in order to supply liquids. 

— H. J. J. 

Insulin hypersensitiveuess : immunologic considerations and case reports. 
Tuft, L„ Am. J. M. Sc. 176; 707. 1928. 

Since 1924 only two cases of urticarial reaction to insulin have been re- 
ported. The two additional cases reported in this paper were studied immuno- 
logically. The first patient was sensitive to several commercial preparations 
and also to Abel’s recrystallized insulin. Beef and pork pancreas gave similar 
reactions. The second patient was sensitive to commercial insulin but not to 
the purified preparation of Abel. Both of these patients had a generalized 
urticaria and edema. Antibodies to insulin protein were demonstrated in the 
patients’ serum. The author believes that insulin proteins derived from vari- 
ous species of animals are immunologically similar. — E, L. 

Some observations on the effect of blueberry leaf extract in diabetes mellitus. 
Watson, E. M., Canad. M. A. J. 19: 166. 1928. 

Blueberry leaf extract appears to exert a beneficial effect in certain cases 
of diabetes. Its action is not consistent. Its utility is most apparent in middle- 
aged or elderly patients and in mild cases. It is of no avail in the emergencies 
and complications of the disease. It may become an adjunct to insulin. These 
results are based on 16 cases. — A. T. C. 

The use of posters as a method of instruction in a diabetic clinic. Williams, 
J. R. and M. Vye., J. Lab. & Clin. Med. 14: 57. 1928. 

This paper deals with personal instruction to diabetic patients. The 
authors insist that instructing the patient relative to pitfalls of diet and other 
matters of daily life, is the basis upon which the success of all other elements 
in treatment depends. On admission to the clinic the patient is given a loose 
leaf book consisting of mimeographed instructions. He is taught the principles 
of food chemistry, metabolism, diabetes and insulin action. Informal talks in 
the class room and demonstrations in the kitchen and laboratory are given. 
This is supplemented by the use of more than 100 posters, each containing a 
striking picture to emphasize the lessons. Some posters indicate the foods that 
are safe and useful; others show foods which are dangerous and forbidden. 
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tobacco, music, marriage, personal hygiene, 
cue care ot tne feet, and so on, are employed. — I. B. 

Note on the cause of the increased output of insulin following intravenous in- 
jection of non-hypotonic solution of secretin (Sur les causes de Thyperinsu- 
hnemie consecutive a I’injection intraveineuse de solution de secretine non 
1 J- LaBarre, Compt. rend. Soc. de biol. 99: 335. 

Double subcardiac section of the vagus in dogs does not abolish the in- 
creased output of insulin. 


The presence of intra-thymic parathyroid islets and parathyroid-thymic masses 
in infants (Hots parathyroidiens intra-thymiques et glandule parathyroido- 
thymique chez le nourrisson). Duperie, R., Comptes. rend. Soc. de biol. 
99: 324. 1928. 

Four cases, from a premature foetus to a nineteen-month infant in which 
these anomalies occurred, are described. — J. C. D. 


The influence of parathormone on bone regeneration. Fine, J. and S. Brown, 
New England J. Med. 198: 932. 1928. 

In carefully controlled experiments on young dogs, parathyroid extract 
(Collip’s) definitely retarded the regeneration of resected ribs. In older ani- 
mals the results were not so conclusive but no benefit from the extract could be 
observed. — J. C. D. 


Parathyroid extract-ColUp as a diuretic. Reitzel, R. J. and C. T. Stone, J. A. 
M. A. 91: 1238. 1928. 

The successful use of parathyroid extract-Collip as a diuretic is reported 
in the case of a woman with odema and ascites, whose reactions to various 
other drugs were unsatisfactory. — R. G. H. 


Parathyroid extract and glucose tolerance in diabetes mellitus. Wishnofsky, 
M. and J. M. Frankel, J. Lab. & Clin. Med. 14: 34. 1928. 

The glucose tolerance test may be considered an index of the amount of 
insulin secreted. If parathyroid extract increases the potency of insulin, this 
should make itself evident in a reduction in the height and length of the blood 
sugar curve and in the amount of glycosuria. The authors did not find this 
to be the case. Their results are completely at variance with those of Cam- 
midge and Howard and others. If we are to assume that parathyroid extract- 
Collip constitutes the sole active principle of the parathyroids, then we are 
forced to conclude that the latter are not concerned with carbohydrate metabo- 
lism. — I. B. 


Studies on the action of thyroxine on the animal organism and especially on 
the heat regulation of warm blood animals (Studien iiber die Wirkung des 
Thyro.xins auf den tierischen Organismus und insbesondere ant die Warme- 
regulation des GleichivarmblUters). Abderhalden, E. and B. Wertheimer, 
Arch. f. d. ges. Physiol. 219: 588. 1928. 


Repeated injections of thyroxine into dogs, rabbits and guinea-pigs lead 
invariably to rapid loss of weight, and, if continued, to death; rats and 
are much more resistant. Glycogen, especially liver glycogen, is diminishea 
in all animals, even on a rich diet. When di-iodotyrosine, thyroxine, and thy- 
roid are administered in dosage based on iodine content, the first has a very 
much slighter action. Extremely slight amounts of thyroxine react on tne 
whole organism of tadpoles and the water-form of axolotl, but frogs ana tne 
land-form of axolotl are scarcely affected. While di-iodotyrosine , 

enhancing effect on the action of adrenine on heart muscle, thyroxine inmoi 
this action. Thyroxine, in concentration of 1 in 6000 to 1 in 10000 
the extent of contraction of the heart without affecting its 
treated with thyroxine are more susceptible to an increase of 
ture than are normal animals. The latter can maintain their 
Sin narrower limits. Mice that have been treated with thyroxine do not be 
come pregnant over a considerable interval. — A. T. C. 
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The pre-op ei’ativo treatment of Graves’ disciise by a combination of iodized fatty 
acid and vitamins A and D. Adamson, G. L. and A. T. Cameron, Canad M. 
A. J. 19: 420. 1928. 

“Vitiodum,” a combination of vitamins A and D and iodo-jecoleic acid; is 
as effective as Lu.^oi's solntion when administered in Graves’ disease. Its 
beneficial action, and the limits of that action, closely resemble those of Lugol’s 
solution. It did not, in the series of cases examined, produce any gastro- 
intestinal disturbance during or following its action. The results suggest that 
neither the vitamins nor the lodo-fatty acid alone are effective. They suggest 
also the desirability of investigating as widely as possible the relation between 
these vitamins and thyroid and iodine metabolism. — A. T. C. 

Conditioned reflexes in tliyroidectomized animals. I. (Bedingte Reflexe bei 
tbyreoidektomierten Tieren. I). Asimoff, G., Arch. f. d. ges. Physiol. 220: 
350. 1928. 

Young thyroidectomized dogs show reflexes conditioned from electric 
stimuli in like time with normal animals, but they do not have the character- 
istic efficiency of the latter; secondary reflexes were produced more difficultly. 
There was only slight improvement with lapse of time. — A. T. C. 

Investigations on gas metabolism in recovery from exercise in healthy and sick 
children (Gaswechseluntersnchungen uber die Erholung nach Arbeit bei 
einigen gesunden und granken Kindern). Bruch, H., Jahrb. f. Kinderh. 
121: 7. 1928. 

Exercise experiments were carried out with the aid of the Krogh spiro- 
meter and the sack method of Douglas and Haldane in 5 children. In a healthy 
13 year old boy there was an increase in oxygen consumption, especially with 
an increase in the amount of work. One child with a hypofunction of the 
thyroid, and a corresponding low metabolic rate, showed a lowered energy re- 
quirement. In comparing this with values obtained in a normal child, it was 
found that the difference in oxygen consumption during the rest period was 
not great. The metabolic changes in the myxedematous child simulated those 
present in a normal child at rest. Similar findings were obtained in an obese 
child. — M. G. B. 

The effect of iodin upon experimental hyperthyroidism in man. Carson, D. A. 
and W. Dock, Am. J. M. Sc. 176: 701. 1928. 

Four cases of human hyperthyroidism with all the attendant symptoms 
were induced by thyroid medication. Upon the administration of Lugol’s solu- 
tion, two of the patients had no lowering of the basal metabolism. There was 
a very slight drop in the basal metabolic rate in the first patient, and in the 
second there was no fall. — E. L. 

Myocardial disturbances due to abnormal thyroid function and their manage- 
ment. Christian, H. A., Penn. M. J. 32: 70. 1928. 

The frequency of myocardial disturbances associated with abnormal thy- 
roid function varies with the type of the latter. The possibility of later or 
subsequent cardiac lesions is a vital reason for prompt attention to the basic 
hyperthyroidism, whether associated with adenomatous or hyperplastic thyroid. 
Hypothyroidism should likewise receive early attention by appropriate thyroid 
opotherapy. Goiter not associated with disturbance of thyroid function re- 
quires no treatment with respect to prophylaxis of heart disease. — I. B. 

Thyroid treatment of alopecia areata. Gordon, M. B., Arch. Dermat. & Syph 
17: 817. 1928. 

A case of almost complete alopecia in a young girl is reported. The con- 
dition had persisted lor nine months in spite of local treatment. The adminis- 
tration of thyroid extract was followed by an immediate improvement, which 
continued until practically all of the hair had returned. The treatment con- 
sisted of thyroid extract, 1/10 gr. twice a day for one week, followed by a 
period of one week in which no extract was given. The dosage was then in- 
creased gradually to V& gr.. % gr., % gr. and 1 gr., at first twice a day, then 
three times a day, the weekly alteration being adhered to. — Author’s Abst. 
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Morphological changes in exophthalmic goiter following the use of Lugol's solu- 
tion. Hellwig, C. A., Surg. Gynec. Obst. 47: 173. 1928. 

In thirty cases of exophthalmic goiter the thyroids were removed after 
Pluminer’s treatment and compared with thirty glands removed without pre- 
vious iodine medication. Most of the observations described by Rienhoff could 
not be confirmed. After Plummer’s treatment no changes in the vascularity 
and in the amount of fibrous tissue were found. The acini were not round, 
smooth-walled or of regular size and form. Neither was the epithelium flat 
and cuboidal, nor were the nuclei small, irregular and pyknotic. In 84% of 
the glands removed after Plummer’s treatment the only definite difference as 
compared to untreated cases was found in the appearance of the coiloid. The 
acini of these glands had more and higher concentrated content in spite of the 
fact that the hyperplastic character of the glands was not altered. These find- 
ings corroborate Albert Kocher’s observation that in Basedow’s disease most of 
the glands removed after iodine medication show distinctly more stained 
colloid. — Author’s Abst. 

Chemical studies on endemic goiter in Formosa. Hirohata, R., 0. Watanabe 
and S. Watarai, J. Formosan Med. Soc. No. 276. 1928. Abst., Japan M. 

World, 8: 216. 

The author reports epidemiological, clinical and therapeutic studies on 
goiter occurring endemically in Formosa. In certain districts there occurred 
some 1.96 to 32.1%. There is one region in which two-thirds of the inhabit- 
ants suffered from the disease. In the therapy of the disease, he concludes 
that iodine seemed to be most efficacious. He also recommends the use of 
iodine for prophylactic use. 

Juvenile exophthalmic goiter. McGraw, A. G., Surg. Gynec. Obst. 47: 25. 
1928. 

Details, including surgical treatment, are given of two subjects, girls ^ 6 
and 7 years, respectively. Sixty-four cases in the literature are analyzed. The 
identical nature of juvenile Graves’ disease with that of the adult is stressed, 
along with the importance of following up over a long period of years the 
effects of operation in such cases. — ^A. T. C. 

Relative lymphocytosis in hyperthyroidism. Menhin, V., Arch. Int. Med. 43. 
419. 1928. 

Relative lymphocytosis was observed in 67% of the cases of 
roidism. Relative lymphocytosis is more frequently seen in patients who na 
exophthalmos superimposed on the usual clinical signs of hyperthyroidism, 
patients with exophthalmos, thyroidectomy decreases the relative lyniphocyto 
and restores a normal differential formula. It is suggested that the rela i 
lymphocytosis in cases of exophthalmic goiter is due to 
tion of lymphoid structures, particularly of the spleen, which causes “ . 

tract, as evidenced by experimental work reported in a 
Some patients with hyperthyroidism hut without signs of 
a relative lymphocytosis apparently not relieved by thyroidectomy. 
anism of this type of relative lymphocytosis is not clear. It 
it may be caused by a concomitant hyperplasia of lymphoid structures, 
as the thymus. — Author’s Summary. 
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PART I. 

Ill a series of previous eoramuuications an objective method for the 
diagnosis of endocrine disorders has been outlined (1) and a group of 
clinical studies reported in which it has been applied (2). 

In the large number of patients presenting outward evidence of pos- 
sible endocrine disease (the present group is drawn from a series of over 
two thousand eases) it is not surprising that a due proportion of them 
on thorough examination should disclose a nou-endocrine etiology. As our 
studies are concerned with the accurate differential diagnosis of the several 
endocrine morbidities, such cases form an intrinsic part of any general dis- 
cussion. From our point of view they are primary in importance, as the 
basic principle of the diagnostic method is the proven elimination of all 
possible non-endocrine causes of an observed given result before it may be 
adduced to support an endocrine diagnosis. The present communication, 
therefore, deals with the findings from a number of non-endocrine condi- 
tions which either present stigmata offering seeming clinical evidence of 
the recognized endocrine disorders or duplicate the results of individual 
tests usually associated with some endocrine malfunction. An illustration 
of the first could be an obesity deriving from gluttony or an amenorrhea 
of cardiac or renal origin; of the second, the high basal rate associated 
Avith leukemia or the persistent glycosuria deriinng from syphilis or a 
lesion of the central nervous sj'^stem. 

Further, speculative endocrinology has, from time to time, deduced 
from a single symptom a complicity of one or more ductless glands in a 
condition of known primary non-endocrine etiology. Objective analysis 
Avill confirm or deny the warrant of such inclusion and thus define criteria 
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for treatment which are beneficial in both a positive and a negative sen-^e 
The indiscriminate use of powerful glandular extracts has nothing to rec- 
ommend it as a practice, while the results of an uncritical polypharmacy 
may be disastrous 


TABLE I 

Etiological Classification 


Group 

Pathological Condition 

Detail 

Piimarj 

Cases 
/ Seconcl- 
ari 

B 

Group 

Prim 

Totals 


Normal Controls 

IS 


IS 

IS 

Iiifc'-tions 

Tuberculosis 

19 


20 



A.tropliic Ilhinitis 

4 

— 

t 



Arthritis 

IS 

0 

24 

■)G 


GtII Bladder Infections 

10 

3 

13 



Primary Focal Infections 

*3 

20 

25 


Psycho-Nturotic 

Neuroses 

21 

1 

22 


States 

Ps\ cho-Ncuro^c^ 

2f 

9 

33 

CO 


Psychoses 


1 

10 


Disorders of the 

Primary Lesions of the Central Nersoua System 

1^1 

3 

50 


Central Ner ous 

Dpilepsv 


1 

10 


Sjsteiii 

Paralysis Agitans and Parkin«.on ‘^^ndrome 

11 

— 

11 

S2 


Mental 4rrest 

s 

o 

S 



Miscellaneous Ner\ e Diseases 

12 

1 

13 


Disorders of 

Malnutrition 

It 

in 

30 


Metabolism 

Obesity 

12 


17 

O 1 


Gout 

O 





Miscellaneous Bono Di^ease'v 

7 


10 


Dusorders of the 

Diseases of Peart 

7 


0 


Oardio-t ascului 

Disea^*©*? of Kidrcys 

22 

31 

53 

01 

System 

Cardio-Renal Disease 

32 

9 



Di-scases of the 

Primary Anaemia 

s 

— 

s 


Blood 

Secondary Anaemia 

1 2 


1 



I/Cukaeniias (myel and Ij m ) 

fi 





Haemophilia 

1 




Tumors 

Tumors, ^lahgnant 

r, 


G 



Tumors, Benign 

r, 





Goiter, Non-Toxic (‘) 

8 




Miscellaneous 





43 

Diseases 

Syphilis (a'’quired and congenital) 

41 

14 




Dif5ea<»cs of the Eye 


■■ 

11 

5 


Diseases of the Ear 


H 

C5 

57 


Diseases of the Skin 

17 


23 

17 


Diseases of Gastro-Intcstinal Tia"t 

10 

H 

15 

10 


Diseases of PeU is 

G 


10 

G 


Asthma 

11 

1 

12 

11 


Intoxications 

2 

1 

G 

o 


Total 

500 

iso 

080 

>00 


(0 Thyroid onlar^cirpnts of cndomic tjpe with no evdence of any functional aberration 


For these several reasons, the eases presented in the seiies eovei a 
wide range of disease conditions Information concerning the 
metabolism of some of these is a by-product of the primary investioatio ^ 
and will be discussed at another time. Not infrequently, in addition to i 
primary morbidity, a secondary condition would be appreliensn e, ® 
fieient importance to warrant its inclusion in the general distmse pic m - 
These could be concomitant or resultant, but in eithei ease t ley pi 
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symptoms -which constitute an integral part of the general condition as 
presenting for diagnosis. To simplify later discussion, the etiological clas- 
sification of the five hundred cases may be presented in tabular form. 

The group classifications are intended only for convenience and are 
in some measure arbitrary. Other groupings would be equally open to 
criticism and would fail to embody the features upon which emphasis is 
to be placed. The figures presented have but minor statistical value as 
indicating relative incidence. The group of ear eases, for example, con- 
stitute a portion of a study oii otosclerosis which has been reported in 
part elsewhere (3). Other individual conditions represent beginnings of 
studies which are now under wajq as the Parkinsonians, the primary 
anaemia's, and the leukaemias. Where selection has thus been exercised 
the number of cases recorded is of no significance. All of them, however, 
fall ill on of the several categories outlined above. 

Following the practice of the earlier papers in this series, a few of 
the physical measurements and significant statistics are collated in tabular 
form. To conserve space, the weight, chest and lung volume comparisons, 
using Dreyer’s and West’s standards under limitations already described, 
are also included. 


TABLE II 

Physical Measurements and “Vital Capacity” Comparisons 


No 

Sc 

■\ 1 

1 

Obs 

Age 

Height 

Sitting 

Height 

Chest 

Weigl t 1 

Lung 
\ olumo 

SOS 

M 

17% 

r 

C3% 

High 

I ov> 

\\ erago 

7o 

1 

36 j rs 

103 

in 

164 em 

100 5 

00 

87 cm 

125 
'll C 

79 cm 

]4'> 0 

19 2 

60 2 cm 

5600 

300 

2950 cc 

Sitting Height In te\ 

0 530 

\roa 

1 6G -sQ m 

’ Vital Capacity- ' 

High (%) 

Low (%) 

-t-A\eragc (%) 

% 

—Average 

% 

Net Average 

+ 76 
-23 
-L9 

32 

-7 

18 

42 

4-109 

-40 

4-18 

14 

-12 

AG 

4-1 

4-23 

-S9 

4-5 

13 

-24 

8"i 

-20 


The female dominance in the sex proportion has already been com- 
mented on in the earlier papers where, in the endocrine conditions dis- 
cussed, it is even more striking That individual conditions fail to show 
this disparity (Syphilis; males, 28; females, 29) is lost in the method of 
presentation Diseases of the female pelvis obviously play no part in our 
figures (see Table I) We are inclined to the belief that a more frequent 
resort to medical aid on the part of the female is a definite although un- 
evaluable factor. 

The ages show a wide range, although in fairness it must be said that 
young children play but a small part in the series. This is determined in 
no small measure by the inability of the young to give that measure of 
co-operation which is essential for the performance of the tests. Further, 
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the standards for eliildhood lack the clarity of outline determined for the 
adolescent and the adult. We have experienced the greatest difficulty in 
obtaining opportunity to study healthy children in order that such criteria 
might be established. For this I’cason we have been obliged, witli much 
legiet, to limit our studies, in largest measure, to those groups in which 
normal performance and the deviations induced by disease have both been 
defined by actual test and observation. 

Extrapolation is always hazardous and peculiarly so when one must 
bridge so active a period of physiological readjustment as the early veal’s 
of puberty. In the present series, only eleven children are less than 
eleven years of age, and of these but two are less than eight. These were 
two boys, respectively four and six, but both presenting unusual mental 
maturity coupled wdth an even more unusual capacity for obedience. In 
both eases the tests were entirely successful. The popular encouragement 
to self-expression in early childhood has deprived ns vociferously of a 
number of potential studies. 

The several physical measurements show an ecpially wide range. The 
maximum weight record of 145 kgm. was that of a so-called normal giaut, 
a man of huge frame and complete normality of physical function. The 
averages throughout are definitely normal when due allowance is made for 
the relative sex influence in determining certain ratios. For example, the 
chest measurement predicted from the sitting height would be 82.8 cm. 
for the male and 75.5 cm. for the female (Dreyer). "Weighting for rela- 
tive sex influence, the predicted value becomes 78.2 cm., while the observed 
rounded average is 79 cm. This serves to illustrate both the absorption of 
large individual variations in any average computation and equally, the 
significance attaching to the valuations (w'hen presented by a single group), 
even though they be of small magnitude. This latter point has been 
stressed in the earlier endocrine papers. In them also has been emphasized 
the greater significance of relative values when comparisons are with stand- 
ards making alloivance for certain of the fixed variables. The so-called 
“Vital Capacity” comparisons embody this principle and the data gather 
an added import. The cases in the series show a rough equality in ovei- 
and under-weight. The former is the smaller group but is free from the 
natural limitation implicit in those below prediction; as a result, it bal 
ances in amount wdiat is lacking in number and the net average deviates 
but 1 per cent away from prediction. The chest measurements, as is to Jt- 
expected, parallel those for weight. With the lung volume, however, there 
is a sharp and significant departure from the noi’mal. Only 15 pei een 
exceed prediction and then only to an incomsiderable amount. The ne 
average sho^vs a drop of 20 per cent from predicted to observed values 
As has been previously stated, we have found Dreyer s male * 
female “B” standards most nearly to conform to normal American re -i- 
tionships. In a recent monograph Myers (4) has presented a ino.s’t ya ua ^ 
summary of the influence of cardiac and pulmonary disease on this quai - 
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tity. He concludes that lung volumes falling 15 per cent or more below 
the predicted level require careful examination. In addition to a variety 
of significant pathological states influencing lung volume unfavorably, he 
records others, chiefly residua,- which are devoid of clinical import. 
Malingering and lack of co-operation are cited as factors to be reckoned 
with. 

In our own experience the second of these assumes a very marked sig- 
nificance and one of us has emphasized its influence as clearly indicated 
where a long series of observations are made on the same patient (5). 
The asthenia of severe illness, irrespective of character, is a powerfully 
inhibiting influence (eight eases of primary anaemia averaged — 11 per 
cent, and six of lenkaeniia — 38 per cent), and low values are to be inter- 
preted as due in part to weakness. In the present compilation, the impor- 
tance resides in the low average produced by such a variety of conditions 
of which cardiac and respiratory conditions are only a small part. 

As the cases of this group were studied primarily for their simulation 
of endoei’ine conditions or the possible presence of an endocrine element 
in the etiology, a brief comparison may be made with the results of the 
several endocrine series. 


TABLE Ha 

“Vital Capacity” Comparisons 



I GLind 

Function 

Pituitary 

Thyroid 

Ovary 

Adrenals 

W'cight 


+22 

dio 

-f 5 

-11 


± 

+12 

-1- 6 

— 

— 



+ 7 

- .1 

— 

— 


Weighted Average, . 

+H 

+ 7 

+ 5 

-11 

"Lung Volume 

_ 

-19 

-22 

-19 

-18 


4 

-19 

-22 





-16 

-so 




Weighted Average. . . 

-18 ' 

1 

-24 

-19 

-IS 


The obesity of the pituitary and the emaciation of the adrenal cases 
show marked divergence from the non-endocrine average. The tendency 
of the hjrpofunetional endocrine states (exclusive of the adrenal) is here 
evidenced. 

With the lung volume measurements, on the other hand, only the 
thyroid exceeds the loss shown by the non-endocrine group. It is striking 
that the subjects of adrenal deficiency in whom asthenia is a uniform and 
highlj* significant observation, show slightly smaller loss than does the 
group under discussion. The lack of representative character determined 
by the meager number of adrenal cases may conceivably be balanced 
■against the appreciable number of approximately normal individuals which 
tend to raise the average in tlie non-endocrine group. 
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The results of analyses and tests using the urine as the mecliinn of 
response, are collected in Table III. 


TABLE in 

Urine Measurements 


Uiine Analysis 


Observation 


Volume High (ce.)... 

Low (cc.) . . . 
Averase(cc.) 

Spec. Grav., .High 

Low 

.Average. . . . 


Albumin (%) 

Casts (%) 

Sugar f%) 

“Urobilinogen" (No.).... 


-Amt. 


1600 
300 

1210 

1.037 

1 . 00 .) 

1.0181 

20 

19 

9 

4 (') 


Phenol Sulpliotie Phtlialcin 

Observation 

Amt. 

1st Hour Av. (%) .... 

3.1 

2nd Hour...Av. (%!.... 

20 

Total Av. (%) 

55 

High 

90 

Low 

8 

Urea Curve 


Normal (%) 

54 

Delayed (%) 

11 

Progressive (%) 

9 

Low (%) 

26 


Nitrogen Partition 


Observation 


Total Ns Av. (gms.) 

UrcaNs....Av. (%).. 
Uric Acid. . . .Vv. (%).. 
.Ammonia. . .Av. (%).. 
Creatinin . . . Av. {%).. 
Residual. . . . Av. (%) . . 
%=or>9% (%).. 


Jliso. Testa 

Amylase Index. -Av 

Palol, Av. (min.) 


-Amt. 


9.00 

81.1 

2.3 
3.8 
4.5 

8.3 
4.S 


11 

71 


(’) Four Ca.sc,s of Primary .Vnaemia. 

While certain of the eases .showed a mai’ked pohuiria, the average 
elimination conforms to normal figures, as does that for the specific grav- 
ity. The appreciable percentage of cases showing albuminuria and casts 
includes not only the established kidney eases but numerous others m 
which nutritive disturbances, faulty posture, and similar factors are oper- 
ative. The eases exhibiting glyco-suria are interesting and significant. It 
is understood, of course, that no eases of pancreatic diabetes are included. 
They were excluded from the endocrine studies for reasons that have 
already been discussed and naturally may form no part of a group of non 
endocrine diseases. The allocation of the glycosurias to the major etioIOj, 
ieal headings is informative. 


TABLE Ill-a 

Condition 

Lesions Central Nervous System 

Psychoses 

Syphilis 

Gall Bladder Disease 

Normal Pregnancy 

Asthma (Adrenalin) 

Primary Anaemia 

Leukaemia 

Malignant Neoplasm 

Total 

The remaining eight cases were scattering and no diieet 
glycosuria was ascertained. Malnutrition was not impossihlj .• ^j^ges. 
the majority of them. Alcoholism may have been a factoi of 

While certain of these conditions are generally recognized ^^0 )^ 

low-grade glycosuria (lesions of the brain, gall bladder, ^ sligbl 

comment may be permitted on certain others. In onx expei 


No. of Cases 

13 

.. 4 
... 8 

4 

... 1 * 

... 1 
.. 2 
2 
2 

37 


‘Glucose and not Lactose. 
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glycosuria is the frequent accoiupaninient of syphilitic infection even when 
no evidence can he obtained of active involvement of the nervous system. 
It is also noteworthy that one-third of the leukaemic cases, one-fourth of 
the primary anaemias, and one-third of the cancer cases presented the 
same condition.^" 

As the endocrine cases (exclusive of the tlijn-oid) show an incidence 
of nearly 25 per cent, the significance of the present observation is patent. 

Reverting to Table III, another interesting observation lies in the oc- 
currence of a positive “urobilinogen” test in four eases of primary 
anaemia. This test was first offered as an indication of liver disease but 
was shown bj^ us to occur frequeutlj’^ in pituitary disorders. That positive 
response is not conditioned solely by the presence of urobilinogen in the 
urine, is highh’ probable. Like many color tests, the reaction is probablj" 
not specific. 

The Phthalein test offers nothing distinctive, the low normal value 
agreeing with the findings in the endocrine series. The provocative urea 
curves equate well with the urine findings, one-fourth of them showing 
poor elimination. Low values do not always implj'^ a lessened kidney per- 
meability, as a number of eases of partial protein inanition exhibit the 
same phenomenon. Whether an analogy to the condition postulated in 
Polin’s theory (6) of tissue absorption of ingested carbohydrate is oper- 
ative here, remains to be determined. The relatively normal salol value is 
a modest bit of evidence for relative kidney integrity as it measures this 
function primarity, the indication of the level of gastric motility depending 
on normal elimination. 

The Nitrogen Partition and its implications have been discussed in 
detail in the earlier papers. In brief, a residual nitrogen fraction in 
excess of 9 per cent is to be regarded as an evidence of disturbed metabo- 
lism. While high values are found in all endocrine conditions and their 
incidence is frecjueut,! we regard the phenomenon as an indication of the 
influence of ductle.ss glands on general metabolism rather than a patho- 
gnomic sign of endocrine malfunction. The data given above offer strong 
supporting evidence for this contention. While the average level is below 
the limit set for normality, in practically half of the cases it has been 
exceeded. The allocation of the.se cases to the several etiological groups is 
interesting. 

♦Since the subject is shortiy to be considered elsewhere no further discussion is necessary 
at this time. 

tThe endocrine relationships are as follows : 

TABLE Ill-h 

(tliiitd Pituitary Thyroid Orary Adrenal 

Residual X^, Av. 9.4% 10.3% 9.1% 9.3% 

%=or> 9% ol 01 48 56 

fi , subjects of thyroid and adrenal involvement does the incidence e.xceed significantly 

limn ^ non-endocrine subjects, although all of the glands exhibit averages above the normal 
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TABLE III-c 

Etiology of Non-Endocrine Cases Exhibiting High Urinary Residual Nitrogen. 


Etiological Group 

Total 

Cases 

No. with 
High Ns 

Per Ce 

Primary Infections 

. 53 

27 

51 

(a) Secondary to other disease. . 


9 

Psycho-Neurotic States 

. 60 

36 

60 

Lesions of Cent. Nerv. System 

. 44 

26 

59 

Epilepsy 

. 9 

7 

78 

Park. Syn. and Paral. Agit 

. 10 

4 

40 

Syphilis 

. 42 

24 

57 

Diseases of Kidney 

. 50 

29 

58 

(a) Secondary to other disease. . 


24 


Anaemia (prim, and sec.) 

. 10 

7 

70 

Leukaemia (myel. and lym.) 

. 6 

6 

100 

Tumors (mal. and benign) 

. 12 

8 

67 

Goiter, non-toxic’ 

. 8 

4 

50 

Normal 

. 18 

0 

0 


211 

NOTE — Total of 235 cases In 4S0 recorded.^ 

’Concerning the propriety of the inclusion of this group, see text. 

=Tlie remaining 24 cases were too widely scattered to possess any etiological significance. 


The high incidence in epilepsy, leukaemia and the tumor group is 
striking though it exceeds, in degree only, several of the other groups 
which show a frquency of over one in every two cases. As an evidence 
of metabolic disturbance we feel the ease established; as a differential 
diagnostic point it is wholly non-specific. Undoubtedly had this investi- 
gation extended to other morbid states, additional conditions would be in- 
cluded. It is perhaps important that the so-called diseases of metabolism 


TABLE IV 

Blood Chemistry (and Serology) 



High 

Low 

Averaee 

Deviation 

Per Cent 

Non-Protem Nitrogen. . . . (mgtn ) 

Urea Nitrogen (mgm ) 

Uric Acid (mgm ) 

Creatinin. (mgm ) 

Residual Nitrogen (mgm ) 

Sugar. (mgm) 

12S 

7.5 

7 1 

5 0 
>50 

133 


32 

15 

3 5 

a 5 

15 2 

97 

> 35 mgm 

> 17 mgm. 

Net(‘) = or > 1 mgm 

>120 mgm 
< SO mgm 

20 

20 

10 

1 

3 


rr g 


10 

8 

i 



(1) All cases demonstrating Nephritis and Gout hate been deleted. 


are not represented in the group. The tei’m “metabolism is a coinpie " 
sive one and includes a myriad of interrelatiouship.s. A possible om - 
nance of the nervous sj-stem might be deduced from these figiires 
seeming relationship may be only an arithmetical artefact. - any 
sands of diverse observations would be necessary to resolve tlie que. 
with any measure of certainty. 
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As the precursor of the urine, the blood iu its chemical aspects may 
next be considered. 

Since renal disease plaj^s a not inconspicuous part in this series, it is 
to he expected that high values will appear in the individual observations. 
Inspection of the superior limits shows values compatible with severe but 
not terminal nephritis. Twenty per cent show values for non-protein and 
urea nitrogen in excess of the conventional normal 

Significant from the differential standpoint is the relatively low inci- 
dence of high uric acid values. A high blood uric acid with relatively 
normal non-protein nitrogen has been observed in pituitary malfunctions, 
and in the proven absence of nephritis and gout may possess definite diag- 
nostic value. The relative infrequency in the non-endocrine group en- 
forces the observation. 

Another signiffcant feature is the small percentage of blood sugars 
falling outside the conventional normal limits. Further, the maximum 
individual deviations observed are of the order of ±10 to 15 per cent, 
and those were recorded in single eases only. If the average values be 
taken for the several quantities, the entire picture is one of the most rigor- 
ous normality. Six per cent of the cases showed positive Wassermanns, 
confirmed in the ten most recent cases by a similar response to the Kahn 
presumptive test. Incidentally, the correlations in the series are complete. 

In addition, eight other eases gave positive results, indicating neuro- 
syphilis, in the examination of the spinal fluids. , For obvious reasons, 
lumbar punctures were not a part of the invariable routine, but were per- 
formed wherever history, physical examination, or laboratory picture gave 
evidence of a possible specific condition. A few Schwartz-McNeil tests 
were made, giving a positive response in only one case. Of the forty-two 
cases in which syphilis Avas the primary condition, thirty-eight Avere con- 
firmed by the positive serological findings, Avliile in the remaining four the 
diagnosis Avas equally certain although treatment had obliterated the serum 
response 

The character and amounts of the several form elements of the blood 
is ahvays important, and in not a few conditions determine the final diag- 
nosis. Our own observations are assembled in Table V. ^ 


TABLE V 
Blood Morphology 


General Examination 

A.mount 

Differential Countf^) 

Per Cent 

Haemoglobin 

High (%1 

>100 

P M N Neiixtophiles 

Average 

61 


Low (%1 

15 

%>75% 


6 


Average (%) 

S7 







Lj mphocyteo 

A\ erage 

31 

Erythrocytes 

Aveiage (10®) 

4 S5 

% >33% 

. 

43 

Color Inde-^ 


0 «0 

Eosinopbiles 

\verage . . 

n 




Net0%=or>3% . 


15 

Leucocytes 

Average(^) (10®) 

S 1 




- 



EndotheUnls 

Average 

6 


dita of G ca'ie’ of I eukaemia 

{*) Cases lu which a non-endoerme cause of eosinophilia was demonstrated, have been deleted. 
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In compiling these averages, the few eases of primary anaemia have 
been included but, as is stated in the footnote, the eases of leukaemia were 
deleted from the leucocyte average. Typical observations in tliis group 
were 92,300 and 82,900 in Uvo representative cases. The inclusion of these 
would change the average by nearly 10 per cent and render it by so much 
the less representative of the entire group. Taking the picture presented 
b 3 ^ the average values, the general impression is one of normality. The 
haemoglobin value is somewhat low, but the cases composing the group 
included many in which slight secondary anaemia is a common feature. 
This is also reflected in the red count. 

The differeirtial count, from its relative character, is perhaps some- 
what more significant. The Ijmiphoeyte average is normal in contradistinc- 
tion to that in the endocrine eases as shown in Table V-a. 

TABLE V-a 

Lymphocyte Count Averages. 


Gland Pituitary Thyroid Ovary Adrenal 

Lymphocyte % 36 37 35 37 

%=or > 33% 59 60 56 50 


"While these values exceed those of the non-endoerine group, the dif- 
ferences are not great. Further, while the latter series averages less than 
the arbitrary “normal,” nearly half of the eases in the group exceed this 
limit. An allocation of these cases to the several general diagnostic groups 
is presented in Table V-b. 


TABLE V-b 


Etiology of Non-Endocrine Cases with Lymphocytosis. 


Etiological Group 

Primary Infections 

(a) Infection (secondary) 

Psychoneusotic States 

Lesions of Cent. Nerv. System 

(a) same, secondary 

Epilepsy - 

Park. Syn. and Paral. Agit... 

Syphilis 

Diseases of Kidney 

(a) same, secondary 

Anaemia (primary) 

(secondary) 

Leukaemia (myel. and lymp.) . . 
Tumors (mat and benign) . . . . 

Goiter (non-toxic) 

Normal 


NOTE — Total of Cl.'i cases in J.SO recorded, 
scattered. 


Total 

Cases 

Cases with 
Lymphocyt. 

Per Cent 

. 53 

26 

49 


10 


60 

36 

60 

44 

19 

43 


1 


'9 

2 

22 

10 

9 

90 

42 

19 

45 

50 

24 

48 

‘s 

26 

5 

63 

2 

0 

0 

' 6 

3 

50 

, 12 

3 

25 

, 8 

3 

38 

, 18 

0 

0 


186 
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The same general diagnostic groups are the representatives in this 
compilation as in that dealing with the high residual nitrogen. Further, 
in certain members the correlations are definite, as in the groups of infec- 
tions, the mental and nervous disease group, and less strikingly in the 
syphilitic, cardio-renal groups, and those cases with lesions of the central 
nervous system. Ecpially, if not more significant are the divergences from 
parity. For example, the epileptic group shows a lymphocytosis far less 
frequently than a high residual nitrogen (78 per cent against 22 per cent), 
while the Parkinsonians (with Paralj-sis Agitans) exhibit more than double 
the incidence. Five in eight of the primaiy and neither of the two estab- 
lished secondary anaemia eases show it. There is a markedly lower occur- 
rence of a lymphocytosis in the tumor group. 

'Whatever the exciting cause, it is obvious that two widely different 
mechanisms must be involved in the production of the two phenomena. 
As the matter contains certain possibilities, a still more detailed analysis 
may be permitted. Certain diagno.stie groups have been shown to exhibit a 
practically equal incidence of the two aberrations, Avhile in others there is 
a well defined dift'ereuee. Tlie relative frequency iii which both are shown 
by the same individual has been determined. 

TABLE V-c 

Correlation of (a) High Residual Nitrogen 
with 

(b) Lymphocytosis in Non-Endocrine Group.’ 



1 

2 

3 

4 

5 


Total 

With a, b, 

With 

Per Cent 

Per Cent 

Etiological Group 

Cases 

or Both 

a-pb 

-P Cases 

All Cases 

Infections 

. 89 

58 

14 

24 

16 

Psycho-Neurotic States 

. 84 

53 

19 

36 

23 

Lesions of Cent. Nerv. System . , 

. 47 

35 

11 

31 

23 

Epilepsy 

. 10 

7 

2 

29 

20 

Park. Syn. and Paral. Agit 

. 10 

10 

3 

30 

30 

Sj’philis 

. 56 

31 

12 

39 

21 

Diseases of Kidney 

. 90 

82 

21 

27 

23 

Anaemia 

. 12 

8 

3 

38 

25 

Leukaemia 

. 6 

6 

3 

50 

50 

Tumors 

. 12 

8 

3 

38 

25 

Goiter, non-toxic 

. 8 

6 

1 

17 

13 

Jliscellaneous 

. . . 


10 






102 



'Both Primary and Secondary conditions are included. 





In the various correlations, leukaemia leads easily, which is probably 
attributable to the fact that all eases show a high residual nitrogen. Obvi- 
ously the correlation depends also on the proportion of the Ijunphatie type. 
Comparing frequency with incidence of one or the other condition (column 
2 with 4). syphilis with low and anaemia and tumors with moderate fre- 
quency show a high correlation. On the other hand, the Parkinsonian 
(and Paraly.sis Agitans). kidney and goiter eases, show high incidence and 
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moderate or low correlation. Lesions of the central nervous system show a 
moderate frequency and a like correlation. The nervous and mental dis- 
eases with low, and epilepsy with moderate frequency show respectively 
moderate and low^ correlation. The infection group is consistently low 

throughout. . . 

The authors offer no theory to explain these phenomena at this time 

but confine themselves to presenting the facts. One more comparison is 
suggestive, namely, the relative incidence in the several endocrine groups 
in comparison -with the present diverse assembly. 


Ns Increased 

Gland Lymph, Normal 


Pituitary 

Thyroid 

Ovary 

Adrenal 

Total Endocrine’ 
Non-Endocrine . 


19 % 

23 % 

21 % 

31 % 

20 % 

27 % 


^Weighted for relative representation. 


N2 Normal. 
Lymph, Increased 

27 % 

22 % 

28 % 

25 % 

27 % 

23 % 


Both 

Increased 

33 % 

39 % 

28 % 

25 % 

33 % 

21 % 


The gi«ter measure of correlation in the endocrine group is apparent 
Reveling for a moment to Table V, it will be seen that not n y .a 
the average eosinophile value a normal one but the 
eosinophilia is much less than with the endocrine group, paitienla y 

the adrenal and pituitary eases. _ ic exercised 

A very definite influence on the respiratory metabohs 

by the members of the endoerine group. While the 
duced by aberrant thyroid function has tended ‘y'— 
devoted to the other members of the concert, they a p P 

mine certain highly characteristic of the magnitude 

Improvement in accuracy and simplicity Oeterinmat.on 0 m g 

has extended the study into numerous other 

today that a variety of non-endoerine causes may p l„ 

basal rate which equate in magnitude with tests, the 

any method of differential diagnosis 7?*^“= ^ endoerine eases ami 
non-endoerine become equally impoitant j of 

must be recltoned with primarily in any 7.“P>-'‘? “ ,ro^^ and 

the early data relative to the basal rate “/^^f/Tpo/Xgy. although 
bis associates ( 7 ) at 

Magnus Levy (8), beginning m es abb bed ond 

large number of disease conditions, tor ™ been 

there is today a steadily giwing and extensive literature 

well reviewed in several recent mono^ap . discussed after 

The influences that have been observed to the ba.sal 

consideration of our own data. “ 0 ^ recorded, 

rote determluations, certain concomitant observations are ^ 

CUapers in “Endocrinology and MetaPo^ associates for many fundamon 
W. O. Atwater, i ueni-uii.., 
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The observed rates vary from -j-dO per cent, Avliieh wonld eqnate Vfith 
a moderate hyperthyroid condition, to — 25 per cent, a level which might 
be associated with failure of any of the four principal endocrine glands 
(pituitary, thyroid, ovary, adrenal).* 

Onsthe other hand, the average of nearly half of the cases showing 
rates above prediction is only -(-7 per cent, while the somewhat larger 
group falling below the base line gives the same minus average. The net 
average deviates but 1 per cent from prediction. Further, 80 per cent of 
the eases fall within the conventional normal zone. With the exception of 
a few conditions which have been previously demonstrated to influence’ 
respiratory metabolism, the great majority of the eases fail to produce 
deviations which could confuse an endocrine diagnosis. 

To specify the disturbing influences and indicate their extent, an 
analysis of our own data may be made and discussed with running com- 
ment on previously recorded observations. It should perhaps be emplia- 


TABLE VI 

Respiratory Metabolism 


Observation 

Amount 

Observation 

Amount 

Basal ^retabolism 

—25 

Blood Pressure 


124 . 




11 

-f-Averase (^A 

+ 7 

44 

% =or<llO mm . . 


2L 

% 



73 


- 7 

% =or>100 mm.. . 


e 

% 

56 



2T 

Net Average 

- 1 

6 



77 


80 



38 


14 



30 

Alveolar CO 2 Average (mm.). . 

39 

Respiration Rate. . . . 

. . Av. (per min.).. 

15 


45 

13 


7 



9 



Temperature 

. . .(deg. F.) 

98 2 


(^) Lymphatic Leukaemia. 


sized that the component cases of the groups here presented have been 
demonstrated to be free from endocrine complication. Where such exists, 
the case has been listed under the endocrine focus participating. To illus- 
trate, a certain small percentage of arthritic cases have well established 
thyroid failure and improve on thyroid medication. Similarly, Ave have 
demonstrated that gall bladder (and liver) disease may accompany thyroid 
failure and seemingly be closely associated Avith it in a causal or resultant 
relationship. The coincidence of the tAvo conditions has been remarked by 
others. The simultaneous presence of an endocrine malfunction, eoinci- 
dently Avith a well-defined non-endocrine disease, may well account for 
some of the contradictory obsexwations recorded in the literature. 

Tuberculosis in its early stages at least and Avithout a marked febrile 
condition, seemingly tends toward a normal or slightly depressed basal 
rate. This is in accord with the earlier reports. The high rates are usually 


•For reasons earlier discussed, the pancreas has played no part in this study. 







TABLE Vl-a 

Etiological Allocation of Basal Rates 


322 
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but the expression of. the influence of fever, as duBois has so clearly shown. 
Graefe’s few severe cases would seem to offer an unexplained exception. 

Uncomplicated arthritis apparently arising from infective processes is 
rigidly normal in this series. - The low values which are occasionally re- 
corded are possibly due to an endocrine element. The same is true for 
cholecystitis, although malnutrition may operate in this condition to lower 
the basal rate. The group which we have conventionally designated as 
“Infections” shows no evidence of significant departure from prediction. 

In the next group of nervous and mental states two complications may 
arise. First, some cases presenting one or another of these conditions may 
have a definite endocrine complication which seemingly is causal (see paper 
on Thyroid in this series, l.c.). That the speculative practice of ascribing 
all mental disease to endocrine aberration is unwarranted, the eases listed 
above will prove. Again at the risk of over emphasis it may be said that 
the final diagnosis rests on a very complete clinical and laboratory study 
in which each observation is interpreted in the light of numerous others. 
The endocrine complicity is neither included nor excluded on the basis of 
a single te.st, and certainly not on that of a single opinion. If this current 
study of approximately two thousand cases (supported by nearly two thou- 
sand more since this compilation was begun) can be taken as warranting a 
tentative opinion, the percentage of psychotic eases which can be proven to 
derive from endocrine malfunction is not large. Etpially, however, a defi- 
nite number do demonstrate an endocrine etiology and this factor must be 
considered. The second complication is implicit in the nature of the case. 
Slight movement will exercise a wholly detrimental effect on the accuracy 
of the test, and nervous instability may determine muscular efforts Loo 
slight to produce gross movement but ample to vitiate the measurement. 
We have deleted two of our eases for this reason, and regard many of the 
retained values as probably somewhat above the truth. Due attention to 
this disturbing element and the education of the patient by repeated tests 
as a means of correcting it, will give fairly representative values. We 
feel, in the cases reported, that gross error has been eliminated. 

So comprehensive a term as “lesions of the central nervous system” 
naturally embraces a wide variety of conditions. In some of the brain 
tumor cases the lowered rates were possibly attributable to pressure influ- 
encing the pituitary unfavorably. In one case which we were privileged to 
study and which gave all of the typical evidences of pituitary disease, 
autopsy demonstrated that the neoplasm localized outside of the gland but 
had produced a sufficient intracranial pressure seemingly to detei’mine a 
typical pituitary dysfunction. The cases here listed gave no evidence of 
pitiiitary participation other than the possible influence on the basal rate. 
The group of epileptics is also normal, although in several ease 5 degenera- 
tive changes had resulted from a long standing condition. 

The group of Parkinsonians (including a few cases of paralysis 
agitans) are extremely interesting. Very high values were obtained in a 
few eases but we were fortunate enough to secure several in which the 
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syndrome was in its incipieney.- These cases showed values which were 
normal or, at the worst, hut slightly above the normal level. This seems 
to confirm the opinion of Magnus Levy (13), although by no means con- 
ti overting the later opinion of Graefe (14). In this connection, a case of 
paralysis agitans, observed in the course of another study, offers informa- 
tion of value. The patient, a man in the late fifties and with a very pro- 
nounced tremor, was studied at two-week intervals for a considerable 
period. His prevailing rate lay with surprising uniformity between -|-60 
per cent and -f-70 per cent. At the time of one test in the middle of tlie 
series, it was noted that his tremor was perceptibly less, and on this da}' 
the I’ate dropped to -f~24 per cent. When next seen the tremor had resumed 
its wonted course and the rate was -1-64 per cent. A single observation of 
this character is interesting even though it cannot be regarded as decisive. 

Our renal cases show the general normality that has been recorded by 
others. Edema was not a complication in this group. The cardio-renal 
group practically repeats the kidney obseiwations, although the extreme 
limits are slightly wider. Individual cases, however, may well have some 
slight superimposed effect (low protein diet, for example, in a consider- 
able number of these eases) w^hieh will in summation exceed the normal 
limits. We feel that this explains our own cases showing a hypofunctional 
level. The actual numerical values of the low readings are more signifi- 
cant than the high, for reasons that have already been discussed. 

The syphilitic cases show a definite downward tendency. Twenty-two 
■cases average — 11 per cent, and in this group are several with rates of 
about — 20 per cent. When taken in conjunction Avith the influence on 
carbohydrate metabolism frequently exercised by this disease, it is evident 
that syphilis may simulate endocrine disease in some measure. While the 
serological tests should preclude frequent grave error, the necessity for 
their performance is patent. 

Primary anaemia has severally been recorded as ranging from about 
— 20 per cent to -f-30 per cent, both extremes suggesting a possible endo- 
■erine involvement. In our OAvn very small group but one case falls outside 
relative normality, and as this is to be discussed later, comment may be 
postponed. 

The tumors, both malignant and benign, fall reasonably Avithin t it 
normal zone. Boothby and Sandiford report one case of Hodgkin s 
•disease Avith a rate aboAm -[-20 per cent. Our two cases gave readings o , 

respectively, -f-3 and — 15 per cent. 

The basal rates of the non-toxic goiter eases offer one definite Avarran 
for their inclusion in the non-endocrine group. Pliysiolopcal obesity, a.-, 
was earlier shoAvn by Means (15) exercises no detectable influence on 
basal rate.f The asthma cases are recorded as the condition m, from me 
to time, referred to an endocrine origin. The present gioup 


denee of any hormonic influence. 

*The authors wish to express their thanks to Dr. X. H. Garrick for his late 
•"°“'’S’cases“hl“r! mted 'S^lraged W1.2 ksm. and 59 per cent above predicted weight. 
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Reverting to Table VI, it will be noted that while the averages for the 
Blood Pressure are entirely normal, an appreciable percentage (about one- 
fourth) show hypotensive levels Avhich might suggest endocrine disease. 
The Pulse Rates show nearly 70 per cent outside of the range of from 70 
to 80. The other findings are essentiallj'' normal. 

Alveolar carbon dioxide exhibits a normal average, nearly half the 
cases above the conventional lower limit of normality and but 7 per cent 
showing a tension suggestive of acidosis. With the number of kidney 
cases in Avhieh a retention acidosis is possible, the value observed is rea- 
sonable. While the general picture is a normal one, enough has been 
shown to indicate that individual eases may far exceed normal limits, and 
b 3 ^ a fortuitous combination suggest an endocrine malfunction, the non- 
existence of which can be demonstrated only by a comprehensive study. 

The sugar (galactose) tolerance is the sole remaining laboratory test 
permitting presentation in tabular form. 


TABLE VII 
Galactose Tolerance 


Observation 

Unit 

Maie 

Female 


Tolerance Dose.. . . High. . 

gms 

40 



Low . . 

gms. 



Summary 

% above Normal. . 


3 



Average Deviation . 

% 

+33 


% > Normal. 1 

% = Normal 41 

% equal Norm.il 

% 

37 

43 1 

% < Normal. . . S8 

% below Normal 

% 

bO 

57 

Av Deviation^*) > V .+33 

Averago Deviation 

% 

-47 

-43 

Av DeviationO) <N .—45 


(*) Not ^^elshtcd for numbers 


The test is one of great differential significance, as there is not only 
an intrinsic sex difference, but each of the important endocrine glands 
exercises a definite and characteristic influence on the amount of the sugar 
capable of utilization. In the table given above, slightly less than 40 per 
cent of the eases are considered. The data here reported are derived from 
the routine work of a consulting diagnostic service. The sugar test, which 
requires two or three days for performance, is pei’formed only when its 
indications are essential for the establishment of a diagnosis. 

Of the cases examined, less than half showed a normal tolerance. ' 
Only tAvo cases shoAved a tolerance above normal, and those were both 
advanced eases of chronic interstitial nephritis. Lessened pei-meability of 
the kidney rather than heightened carbohydrate tolerance is patent^’- the 
cause of this observation. 

*As 11.18 been stated in the previous papers, the male toleiance is unvarying and at 30 
grams. The female, on the other hand, is normal with 20 grams In the prepubertal period, 
passes during puberty by degrees to 40, the normpl adult level, and at the menopause may 
maintain the adult 40 or moie usually, or recede to 30 grams Pregnancy lowers the tolerance 
first to 30 and later to 20 with restoration to the normal adult level with the resumption of 
se\uai rest. For this reason, tolerances are expressed m percentage deviation from the 
individual norm. 
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The allocation of the remaining one hundred and twelve cases show- 
ing a lowered tolerance bears directly on the thesis. 

Of parallel observations but a few need be mentioned. Bauer (16) 
liist suggested the use of galactose as the basis of a tolerance test, applving 
it to liver conditions. His primary contribution was followed by numerous 
studies, wliich have been summarized by IiVbrner (17). Later studies havc' 
supplemented and confirmed the earlier opinions. Offenbacher (18) has. 
demonstrated that galactose and levulose are both influenced bj^ liver in- 
tegritj^, while glucose, on the other hand, seemingly is not. Bauer, in a 
later paper (19), records observations in cases of syphilis and of malig- 
nant neoplasm, using a uniform test meal of 40 grams. As an elimination 
of less than 3 grams was regarded by him as a negative response, his con- 
clusion of norraalitj' in the.se conditions is erroneous. The writer’s own 


TABLE VIII 

Etiological Allocation of Cases with Abnormal Tolerance. 
112 Cases with Lowered Tolerance 


Group 

Central Nervous System' 48 " 

Psycho-Neurotic States' 15 

Syphilis 15 

Primary Anaemia 7 

Leukaemia 4 

Tumors (malignant' 3 

Asthma (Adrenalin med.) 2 

Gall Bladder (Liver) 7 

Hypertension 4 

Total 100 


JJOTI3— Of the 12 remaining ca.'ses. ail show a depression of only 10 grams. i- 

Two cases with increased Tolerance (males at 40) had advanced Chronic Intor.stitiai 
Xephriti.s. 


observations shoiv that a significant percentage of syphilitics show a defi- 
nitely lowered tolerance, and similar findings in malignant neoplasms are 
confirmed, among others, by Priedenwald and Gross (20) and Langston 
(21). The observations of Lorenz (22) ivould seem to indicate a lowered 
tolerance in certain psychotic states, although Barrett and Serre (23), m 
dementia praecox, ■were unable to demonstrate any consistent abnormality 
in sugar tolerance. Hirose (24), Strauss (25), Wagner (26). and others, 
have noted depressed tolerance for galactose in the neuroses. O’llare (27) 
found abnormal tolerance in one-half of a series of hypertensive ea.'cs. 
Davidson and Allen (28) have shown a lowered tolerance in head injurie.s, 
and Kasanin and Garfield (29) observed decreased tolerance, as.socmted 
with encephalitis, in adults, although the opposite obtained with children. 
Richard Bauer (30), using 40 grams of galactose as a test meal and vegan - 
ing an elimination of less than 2 grams as negative, could find no infln- 


*In m.any of the papers cited almo s gnilicance of the 

urve. Comment has already been made upon the "L evidence of 

ingle sugar curve. It may be regarded, however as offeiing some auaiit.iuw 
he relationship of the exciting dose to the individual tolerance. 

'See Table I for composing memlier.s. ..„e,.i,-e (he sucar test 

mercentiiges are not given as all of the case.s- in a group did not leccne lb. 
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ence on the tolerance in primary anaemia. With the wide range of condi- 
iions listed in which a lowered tolerance is a possible or even a probable 
observation, it is obvious that the test, while of great dift’erential value, 
retpiires a variety of .supplementary tests for its proper interpretation. 

It will be remembered from Table III, that 9 per cent (45 cases) 
showed glyeo.suria. -While the metabolism of glucose and of galactose, in 
some measure at least, bespeak different mechanisms, the lowered tolerance 
for galactose offers a possible explanation of the glycosurias observed. The 
whole question of non-diabetic gl 3 ’^cosuria* is implied in the observations 
of this and the several endocrine series. Seemingly many agencies operate 
to lessen the power of the body to utilize carbohj’-drate. While pancreatic 
diabetes is the prototj^pe, there are many other conditions producing the 
same end result but engendered by wholty different causes and operating 
under wholly different laws. The end result of glucose in the urine is the 
only point they have in common. 

a 

PART II. 

clinical section 

Introduction. Although the differential diagnosis of endocrine and 
non-endoerine conditions usually depends upon laboratory findings for its 
confirmation, the attempt of the clinician should always be toward simpli- 
fication, since in many instances there is neither time, money, nor facilities 
for an elaborate study of the patient presenting an obscure disease picture. 
It is under such conditions that so much “experimental” endocrine ther- 
apy is employed, to the detriment of that branch of medicine and often to 
the patient. Therefore the present analysis was undertaken to determine 
Avhat symptoms and signs are significant in separating endocrine from non- 
endocrine conditions, and to what extent that differentiation maj' be made 
without the aid of laboratory examinations. 

It is well perhaps to state at the outset that so far as differt-ntial diag- 
nosis is concerned, the non-endoerine conditions which have come to us for 
metabolism studies may be separated into two groups: namely, those in 
which the history and a careful physical examination disclose a tj'pical 
picture, and those in which the history does not indite one organ or system 
and the phj'^sieal examination is significant, largelj^ because it affords onty 
“negative” or non-specific evidence. In the former group, laboratoiy ex- 
aminations maj’ furnish corroborative evidence in regard to diagnosis, and 
valuable aid in treatment, but they are not essential for the identification 
of the disease present ; while in the latter group, laboratory tests must be 
relied upon, in the present state of our knowledge, to disclose the facts bj' 
means of which the diagnosis is reached. For example, disease of the heart, 
or eireulatoiw system, can almost always be satisfactorily diagnosed b^' 
means of the patient’s story and the clinician’s examination, and while 
electrocardiograms, blood pressure measurements and radiograms of the 


*A paper is shortly to appear treating this matter in detail. 
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heart may fiirnish comforting assurance that the diagnosis is correct, they 
seldom^ modify it. or the treatment essentiallj^ In contrast, in primary 
anaemia, diabetes, asthma, syphilis often; and disorders of metabolism prac- 
tically always, the laboratory evidence is necessary if the diagnosis is to be 
certain and treatment effective. 

In this section, therefore, emphasis is placed on diseases' of the latter 
p-onp, since they are the ones most often confounded -with one another. It 
is not often, in our experience, that infectious endocarditis and thyrotoxi- 
cosis are confused j the difficulty, as judged by the character of the patient.s 
referred to us, lies in separating neuroses of neurogenic origin from those- 
secondary to metabolic disturbances, or in recognizing tertiary syphilis, 
early lesions of the central nervous system, anaemias and leukaemias as- 
the cause of the patient’s condition. The diseases which are most fre- 
qpently confused "mth endocrine disorders may be found in table (I) 
(v. s.) which comprises a diagnostic gi'ouping of the patients examined by 
us who showed no convincing evidence of endocrine disorder but in whom 
evidence of other functional disturbance or organic disease was found. 

The table shours that the principal non-endocrine conditions encoun- 
tered Avere, in their order of incidence, lesions of the central nervous.- 
system, cardiovascular diseases, psyehoneuroses, deafness, chronic infec- 
tions, and syphilis. The high incidence of vascular disease and deafness in 
this group is artificial, due to factors already pointed out. 

A more exhaustive analysis of the diagnostic groups remaining serves- 
to shoAV Avhy .they are frequently mistaken for endocrine disturbances. 
Thus, of the central nervous system lesions, the greatest number Avere post- 
meningitic or post-encephalitic arrests of development, with a lesser num- 
ber of epileptics and patients wdth the Parkinsonian syndrome. The dif- 
ferentiation betAveen post-meningitic or post-encephalitic arrests of devel- 
opment and those due to mild thyroid failure, is from clinical eAudenee- 
alone, often impossible, and since the former conditions are almost irreme- 
diable and the latter responds dramatically to treatment, it is only proper- 
to give the patient the benefit of any existing doubt, and to determine, by 
means of such laboratory investigations as are necessary Avhich condition 
really exists. So far as epilepsy and paralysis agitans are concerned, their- 
frequent occurrence in our series is due not to mistaken initial diagnoses 
but to a commendable effort to detect, if possible, a curable cause for the 
symptom complex presented. In epilepsy, our studies have occasionally 
brought to light some associated distui'bance of metaboli.sm, the correction 
of which has resulted in an arrest of the convulsions, while in the ease of 
Pai'kinson’s syndrome they have served to disprove the theory that the 
condition is in some way due to “hypoparathyroidism.” 

Under the heading “psyehoneuroses” are included neurose.s and p.s}- 
ehoses as well as true psyehoneuroses. Whether or not the patients Aieie 
correctlv allocated to their proper sub-group, it is a sigmfieant fact that t e 
SATuptoms were no more varied or severe in these “non-radocrine patients- 
tlian in those shoAxing incontrovertible cAridence of associated endocrine is- 
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turbaiice (1, 2). AVe have been forced to conclude that every patient 
exhibiting symptoms of neurosis, psychosis or psyehoneurosis deserves a 
earefiil medical endocrine study before the condition is ascribed to “neuro- 
genic” or psychogenic causes. We do not wish to be understood as ascrib- 
ing eveiy neurosis or psychosis to disturbed endocrine function : but we do 
Avish to emphasize the point that only by careful metabolic studies can 
such a condition, either associated or causal, be eliminated in case of any 
given patient. 

In the group of the chronic infections, tuberculosis heads the list. Lit- 
tle comment is needed on this point. The difficulty of differentiating in- 
cipient phjdhisis from thyrotoxicosis has been pointed out by many writers, 
but it needs repetition in these days of diagnosis by means of a single 
basal metabolic rate to the exelusion of repeated phs’^sical examinations. 
It is perhaps significant that focal infections, not associated with disturbed 
metabolism, are so rare in our series. Attention has already been called 
in our papers on thyroid ovarian and pituitary disturbances, to the high 
incidence of focal infections in association Avith those conditions : the mate- 
]-ial presented here tends to support by its negative character our sugges- 
tion that focal infection certainly, at times, produces its deleterious effects 
via the endocrine system. 

The presence of a large percentage of syphilitics in a series of patients 
suspected of endocrine malfunction is to be expected, and serves to illus- 
trate the protean character of lues. It serves also to make clear the neces- 
sity for serological tests on all patients suffering from obscure conditions. 

One other group of patients deserves comment here, that labeled in 
the table “disorders of metabolism.” Though less important, numerically, 
it comprises two conditions often wrongly charged against faulty endocrine 
function, “malnutrition” meaning underAveight, and obesity. Our studies 
of these patients confirm the opinion of other Avritei-s that in by no means 
all obese patients can a metabolic disturbance be demonstrated and to a 
certain extent eonti’overts the theory frequently encountered that a pluri- 
glandular preparation is a good “tonic” for any individual Avho is under- 
Aveight. 

To summarize briefly the conclusions to be draAvn from Table I, it 
may be said that, in considering the possibility of disturbed endocrine 
function in any patient, tuberculosis, syphilis, sequellae of meningeal in- 
fectious, and “idiopathic” malnutrition and obesity must be ruled out by 
adequate objective evidence, while the possibility of disturbed endocrine 
function as a contributing or causal factor exists in any ease of epilep.sy, 
neurosis or psychosis, a possibility demanding adequate objective evidence 
for its proper evaluation. 

An analysis of the histories and physical examinations of patients in 
the non-eudoerine group justifies our emphasis upon the importance of the 
clinical examination of the patient, since it reveals certain facts which are 
of considerable help in separating, at least tentatively, the “endocrine” 
from the “non-endocrine” individual. This, although we believe that in 
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patient with an endo Jne pnep"at “ the 

iadividnals can he apated the Lpenae 

examiner “llSfCuIZ rf’t“t‘° 

in this spriP<, i-« f of the most important clinical findings 

in xnis series is therefore neeessaiy. 



TABLE IX 
Family History 

Malignant 

Diabetes ’ 

Thyroid Disease ...... . . . ' 

Tuberculosis 

Mental Disease ' ' ' 

Epilepsy 

Venereal Disease 

Blood Diseases 

Cardio- Vascular Diseases... 

Disease similar to that of Patient.'.’.' 


.19.6% 
. 7.0% 
. 3.0% 
. 18.0% 

. 8 . 0 % 

, 0 . 6 % 
1 . 0 % 
1 . 8 % 
13.8% 
19.2% 


Inheritance. The importance of inheritance in determining a patient’s 
tendency toward certain diseases is still a matter of argument. With the 
growth of laboratory methods of diagnosis the “family history” was at 
one time almost disregarded, but more recent opinion seems likely to give 
it a place of considerable importance as an aid to diagnosis. Familial 
tendency to endocrine disorders is generally recognized, and our own 
studies (g. V.) furnish evidence in support of this idea. They also indi- 
cate that this familial tendency is more marked in endocrine than in nou- 
endocrine diseases, since in the former there is a “positive” family history 
in approximately 40 per cent of the eases, while in onlj’^ 19 per cent of the 
latter group xvas there a history of a near relative who suffered from the 
same disease as did the patient. These figures are not quite comparable 
since the term “endocrine disordei’s” embraces a large number of clinical 
conditions, but the preponderance indicates that careful inquiry into the 
patient s familj^ history is likely to furnish evidence valuable enough to 
justify the effort involved. It should be pointed out, however, that the 
inheritance is not ahvays specific. The fact that a parent or sibling ha.s 
thyroid disease is no evidence that the patient’s symptoms are due to ab- 
normal function of that gland, but does furnish strong presumptive evi- 
dence that they may be associated mth some endocrine disorder, if no 
organic pathology is found to explain them. 

Sex. As regards this factor, our figui’es do not .support the tliesis 
that the female sex is peculiarly liable to endocrine diseases. Practically 
all of the gonad subjects (95 per cent), 73 per cent of our patients with 
thju’oid disease and 60 per cent of those 'with pituitary disorders were 
females, but the po.ssible significance of these figures is nullified by the fact 
that 63 per cent of our patients with non-endocrine disorders were al.-'O 
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females. The only conclusion justified by these findings is that, for rea- 
sons not pertinent to this study, women predominate in hospital clinics, 
and that in our material, the percentage of males with endocrinopathies 
was not siguilicantlj'^ smaller than that with non-endocrine disease. We 
believe that endocrine disturbances are more frequently encountered in 
men than is generally .supposed. 


Diagnostic 

Group 

1-10 

11-20 

TABLE X 

Age 

Years 

21-30 31-40 

4.1-50 

51-60 

over 60 

Aver, 

Infections 

. 0 

6 

10 

14 

15 

11 

0 

38 

Psycho-Neuroses , 

, 1 

3 

22 

14 

11 

6 

3 

36 

Lesions of Cent. 
Nervous System 8 

18 

26 

12 

11 

4 

3 

29 

Metabolism .... 

. 1 

6 

9 

8 

5 

1 

5 

35 

Cardio-V ascular . 

. 1 

6 

9 

11 

11 

8 

15 

44 

Blood 

. 0 

2 

2 

2 

2 

6 

3 

46 

Tumors 

. 1 

0 

8 

2 

5 

1 

3 

37 

Syphilis 

2 

9 

6 

11 

7 

4 

4 

35 

Eye 

. 0 

0 

1 

0 

1 

1 

2 

50 

Ear 

. 1 

8 

22 

12 

10 

3 

1 

33 

Skin 

. 1 

3 

7 

2 

0 

4 

0 

31 

G astro-intestinal 

0 

1 

3 

1 

5 

0 

0 

34 

Pelvic 

. 0 

0 

2 

3 

0 

1 

0 

34 

Asthma 

. 0 

2 

0 

1 

4 

2 

2 

44 

Misc 

. 0 

0 

0 

0 

1 

1 

0 

49 

Normal 

. 2 

2 

5 

4 

3 

1 

1 

30 






— 

— 

— 

— 

— 

Total 

18 

66 

132 

97 

91 

54 

42 

36 

Per Cent 

3.6 

13.6 

26.4 

19.4 

18.2 

10.8 

8.4 



Age. 'On the basis of division by decades, there is no significant dif- 
ference in the age incidence of endoci’ine disturbances and those non- 
endocrine conditions which are most frequently confused with them. All 

TABLE XI 


Marital History and Fecundity 



Married 

Dur. 

Concep- 

Chil- 

Mis- 

Abor- 

Infertile 

Diagnostic Group 

No. 

% 

Av. 

tions 

dren 

car- 

riages 

tions 

No. 

% 

Infections 

...32 

57 

16 

74 

63 

11 

0 

5 

16 

Psycho-Neuroses 

...31 

52 

13 

60 

44 

11 

5 

9 

29 

Cent. Nerv. System . . . 

...30 

37 

14 

60 

47 

12 

1 

12 

40 

jMetabolism 

...17 

49 

19 

48 

28 

19 

1 

5 

29 

Cardio-Vascular 

. . .39 

64 

22 

125 

99 

15 

11 

5 

13 

Blood 

...12 

71 

25 

31 

24 

7 

0 

3 

25 

Tumors 

. . .10 

50 

12 

12 

10 

2 

0 

4 

40 

Syphilis 

. . .21 

49 

17 

68 

52'= 

15 

1 

9 

43 

Eye 

... 4 

80 

31 

15 

14 

1 

0 

0 

0 

Ear 

...18 

32 

13 

30 

27 

3 

0 

5 

28 

Skin 

... 3 

18 

17 

9 

8 

1 

0 

0 

0 

Gastro-Intestinal .... 

... 5 

50 

9 

10 

8 

1 

1 

1 

20 

Pelvic 

... 5 

83 

12 

11 

9 

2 

0 

2 

40 

Asthma 

... 6 

55 

23 

14 

10 

4 

0 

2 

33 

Intoxications 

. . 2 

100 

23 

8 

4 

1 

3 

0 

0 

Normal 

... 7 

39 

12 

18t 

9t 

5 

1 

2 

29 


♦One with 15 niul one with 10; remaining 10 hat] onlv 27 children, 
tThreo pregnant. 
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are characteristically diseases of adolescence and early adult life, though 
no age period is free from them. A few of the non-endoerine groups sach 
as that of cardiovascular disease show some deviation hut are not those in 
which confusion is most likely to occur. 

Fertility. A study of sterility in “endocrine” and “non-endocrine” 
patients brings to light some interesting facts. Of our “non-endoerine” 
patients 26 per cent of the matings were infertile, as compared with 39 
per cent in the thyroid, 36 per cent in the pituitary and 41 per cent in 
the ovarian group, evidence that a history of sterility is an important 
suggestion of endocrine disturbance. Further analysis of the non-enclo- 
crine group shows that the conditions most frequently associated with 
sterility include two which are difficult to differentiate from endocrine dis- 
order, syphilis with 43 per cent and lesions of, the central nervous system, 
with 40 per cent infertile. The only other conditions showing the same 
incidence of putative, sterility are pelvic disease (40 per cent), tumors, 
benign and malignant (40 per cent) and asthma (33 per cent). The coin- 
cidence of pelvic disease and syphilis with sterility is well known and easily 
understood; that of asthma, tumors and central nervous disease we be- 
lieve has not been previously recognized, and we have no explanation to 
offer for our findings. Prom the point of view of internist, obstetrician 
and gynecologist, however, it is important to realize that in searching for 
the cause of a sterile mating, a possible endocrine factor must be considered 
as important as any other single cause. 


TABLE XII 
Catamenia 


A. Onset 

Before 12 

12-14 

After 14 

Total 


22 

212 

65 

299 

B. Period 

Irregular 85 

Diminished 

Plow Normal 

Increased 

Total 

34 

Diminished 

7 

16 

11 

Both 

2 

4 

3 

y 

42 

85 

214 

Increased 

15 

17 

10 

Total 

24 

37 

24 

Regular 214 

41 

138 

35 

Grand Total 

65 

175 

59 

' • * 


Catamenia. Seventy per cent of our female patients in the non 
endocrine group began to menstruate between their twelfth and fourteenth 
years, as compared with 45 per cent of the “thyroid group” and 6a 
cent of the “pituitary group.” In other words, non-endocrine diseases co 
not, in the majority of girls, cause significant delay of the menarche, tu 
do cause such delay in over half of those with thyroid failure and 
proximately one-third of those with disturbed pituitary function. I 
figures naturally derive from groups composed, in significant measure o 
women whose endoerinopathy was present during the yearn of matuiatmn. 
In certain much larger series compiled by one of us (A. W. R.) the i 
euces are less striking, but in each of these were a large number of nomen 
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whose history and physical evidences indicate an inception of the endocrine 
condition, years after the transition to maturity had taken place. In these 
larger groups, the ovarian eases show by far the largest proportion of 
women maturing within conventional normal limits, a possible indirect evi- 
dence either of the lesser part played by the gonad before maturity or 
equally to be interpreted as a lessened incidence of lowered glandular 
activity in the prepubertal years. Though the absolute figures differ, prac- 
tically the same ratios hold for physical development in general, as indi- 
cated by abnormal weight and height, while the incidence of delayed men- 
tal development was practically the same in endocrine and non-endocrine 
conditions. As far as our evidence goes, arrested or delayed mental devel- 
opment is as often due to meningeal infections or birth trauma as to dis- 
turbed function of the glands of internal secretion. Over 70 per cent of 
the non-endocrine group show regularity of the menses, while the endocrine 
groups show a definitely lower incidence. The pituitary and ovarian cases 
show a tendency toward a lengthened interval while the thyroid group con- 
tains from four to five times as many women Avith complete irregularity as 
do any of the others. 

The normal amount of the flow is somewhat elastic in its definition. 
Making due allowance for this fact, however, we find that while all of the 
groups show 50 per cent or more falling inside conventional limits, the 
division of the remainder betAveen floAV that is “scanty” and that Avhich is 
“profuse” approximates a parity in every instance. 

TABLE XIII 

Age of Onset op Chief Complaint 
Period Incidence 



Non-Endocrine 

Pituitary 

Thyroid 

Gonad 

0-10 ... 

14% 

2% 

2% 

9% 

11-20 ... 

24% 

30% 

19% 

32% 

21-30 ... 

20% 

22% 

20% 

31% 

31-40 . . . 

18% 

17% 

17% 

16% 

41-50 ... 

13% 

20% 

17% 

7% 

51-60 ... 

7% 

8% 

18% 

3% 

Over 60 . 

4% 

1% 

7% 

2% 


Duration, Non-Endocrine 

Less than 1 year 12.8% 

From 1 to 5 years 43.4% 

From 6 to 10 years 20.8% 

Over 10 years 23.0% 

Age of Onset and Duration of Chief Complaint. The statements from 
Avhich the above data derive are a somewhat uncertain quantity in AAdiieh 
a subjective element is or may be dominant. For example, the high degree 
of incidence shoAvn in the first three decades in the ovarian eases may be 
a real datum or no more than an expression of the ego centrieity of the 
suft'erers from this particular disorder. Barring the relatively high value 
for the incidence during the first decade in the patients forming the non- 
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endoerzzie group, the major sections show a definite degree of correlation 
with those of the pituitary series. The gonad ease.s concentrate in the first 
three decades, while those patients presenting thyroid disease show a .sub- 
stantially constant recognition with low incidence only in the fir.'^t and ]a.st 
stadia. In the light of the subjective element, it is hard to say how mean- 
ingful these figures may be. "With the large percentage of normal cata- 
menial histories in the ovarian group, the fact that two-fifths of them date 
their chief complaint from tlie first two decades, eugendei’s a certain scep- 
ticism. The 14 per cent in the first decade of the non-endocrine ease.s lui- 
doulitcdly arises in the large number of young patients with disorders 


TABLE XIV 
Past History 


Measles 83.8% 

Mumps 48.2% 

Chicken Pox 47.4% 

Whooping Cough 59.4% 

Scartlet Fever 26.2% 

Diphtheria 16.6% 

Typhoid 9.0% 

Malaria 8.4% 

Pneumonia 13.6% 

Influenza 29.8% 

Rheumatic Fever 3,2% 

Arthritis 5.4.% 

Tonsil or Sinus, Infections 9.8% 

Venereal Infections 7.8% 

Nervous Diseases 3.0% 

Encephalitis 3.4% 

Renal Disease (acute) 1-2% 


Operations 







3.0% 

Infected Glands 

« • * • • 

4.6% 

Eyes 


3.6% 






2.0% 



20.4% 

Gastro-Intestinal 

Ulcers, etc. 2.2 ] 

Gall Bladder 3.0 [ ... . 

Haemorrhoids. 3.2 J 


8.4% 

3.8% 

Pelvic 



Dilatation and Curettage 12.3 


Repair and Suspension 

5.4 

28.8% 

Ovariectomy (one) 

6.0 J 

Hysterectomy 

3.8 j 


Caesarian Section 

1.3 J 

5.4% 

Joint and Spine 



affecting the nervous system who were referred for the possible e.xi.s en 
of a causal endocrine factor. This magnitude compared with ^ 
tion of children in the pituitary and thyroid groups may offer a ° 

approximation of the relative cassation of phpieal or menta ^ • 

The period of duration in the non-endocrme group doe.s u ‘ 

stantially from our records in the endoerinopathie.s. Tins factoi, 



LAWRENCE AND ROWE 


VS5 


TABLE XV 
Complaints 



Chief (as 

Combined Primary 


given by patient) 

and Secondary 

Headache 

10.2% 

57.6% 

Vertigo 

12% 

30.0% 

Fatigue 

2^.0% 

36.8% 

Faintness 

3.4% 

10.6% 

Convulsions 

12% 

5.6% 

Nervousness 

0.6% 

27.4% 

Pain 

16.0% 

30.8% 

Paralyses 



Tremors 

2.2% 


Mental Disturbances 

5.0% 


Underweight 

2.0% 


Overweight 

Disturbances of the 

5.8% 


Eye 

4.4% 


'S'fAsses' 


55.4% 

Pain 


8.4% 

Poor vision 


16.2% 

Visual aberrations. . . 


13.6% 

Ear 

110% 



Ache 

Deafness 

Tinnitus 

Nose X.0% 

Colds (frequent) 

Catarrh (chi’onic) 

Epistaxis 

Discharge 

Obstruction 

Mouth (canker) 

Teeth 

Poor 

All extracted 

Throat 

Sore (frequent) 


Cardio-Respiratory System 

Dyspnoea 

Palpitation 

Pain 

Cough 

Cardio-Vascular System. . . . li.8% 

Gastro-Intestinal System 11.6% 


Nausea 

Vomiting .... 

Pain 

Jaundice 

Constipation . 
Diarrhoea . . . 
Poor Appetite 


Genito-Urinary System ^.8% 

Frequency 

Nocturia 

Urgency 

Dysuria 

Menstrual Function 6.0% 

Delayed Onset 

Irregularity 

Dysmenorrhoea 

Skin ^4.6% 

Arthritis 6.4% 

Paraesthesias 

Ataxia 


11.4% 

28.6% 

17.6% 

22 . 2 % 

7.0% 

7.0% 

5.4% 

9.0% 

4.0% 

18.2% 

10.4% 

30.0% 

35.2% 

28.0% 

17.4% 

19.8% 


21.4% 

18.2% 

15.8% 

6 . 6 % 

41.2% 

4.0% 

31.4% 

15.2% 

19.8% 

5.2% 

7.8% 

21.7% 

28.3% 

24.7% 


17.6% 

3.8% 
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age of onset, is influenced unduly by non-controllable influences. We 
offer them as the opinions which they are, not as facts. 

Previous Illnesses. The one outstanding feature in this table is the 
significantly greater incidence of tonsillar infection in the endocrine than 
in the non-endocrine group. Judged by the same standards, the former 
showed about 75 per cent with convincing evidence of present or past ton- 
sillar infection, the latter, 45 per cent. W^e have called attention to the 
possible relation of chronic tonsillar infection to endocrine disease in pre- 
vious papers (2) hut the findings become doubly signiflcant in the light of 
our present records. It is probably also significant that while the number 
of tonsillectomies previously performed was not significantly different in 
the two main groups, the incidence of unrecognized tonsillar infection was 
much greater in those with endocrine disturbance than in that with non- 
endocrine disease. At fii-st thought this findings may seem paradoxical, 
but we believe that the explanation is that constant absorption from the 
unrecognized chronic tonsillar infection may be a potent cause of deranged 
endocrine function in any individual with an inherited predisposition of 
those oi’gans. As a corollary, "we believe that failure of the patient’s gen- 
eral condition to improve following removal of definitely infected tonsils 
in every instance should raise the suspicion of a residual endocrine clis- 
tixrbance. 

No other diseases in the patients’ past histories show any particularly 
significant variation in incidence in the various groups studied ; in fact, the 
percentage of occurrence of illness other than focal infection is almost 
identical for endocrine and non-endocrine groups. 

Present Illness. Exhaustion. As has been pointed out in a previous 
paper, the characteinstic symptom of thyroid disturbance is exhaustion or 
easy fatigability, and in this particular it diffez’s from other endocrine 
and from the non-endocrine group in stinking fashion. Fifty- nine per 
cent of our patients with thyroid disorder gave abnormal fatigme as their 
chief complaint, and it was mentioned as a raai’ked symptom by an addi- 
tional 21 per cent. The only other group in which it occurs in anything 
like such proportions is that of Addison’s disease, and in this the condition 
is more properly described as asthenia, since there is a sense of physical 
weakness rather than the loss of energy which characterizes thyroid dis^ 
orders. This energj^ deficiency was a chief complaint in 36 per cent ot 
both the pituitary and ovarian groups, but in only 24 per cent of oui non 
endocrine patients, and was mentioned as an important symptom by on } 

13 per cent more. Thei’e are, however, certain sub-groups among the non 
endoci’ine conditions in which the incidence of exhaustion approaches t la 
of the thyroid diseases. These are the neiwous disorders, neuroses, ps>- 
ehoses and psychoneuroses and the anaemias. These latter conditions i 
deed offer the greatest difficulty of differentiation from the en 
groups, and eorrect diagnosis demands great care in evaluating c imta 
signs and laboratory findings. The pre.sence of an anaemia, foi ’ 

does not rule out thyroid hypofuuction, since the former is o en ( 
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the latter; uor does a moderate depression of basal znetabolism in a neu- 
rotic patient prove the existence of an endocrine disorder. It may be, 
and in a significant number of our patients was, due to nitrogen starva- 
tion. Likewise exliaustion may be caused as surely by emotional conflict 
as bj'- metabolic deficiency, so that it often requires nice judgment and all 
the differentiating’ evidence available to determine whether a given patient 
is exhausted and nervously unstable because of a metabolic error, or from 
an emotional state which has as one of its results an insufficient food 
intake. 

Abnormal 'Weight. There' is a Avidespread tendency at present to con- 
nect overweight Avith endocrine disturbance, and to overlook its possible 
relation to underAveight. The theory that overAveight is due to hypofunc- 
tion of some gland of internal secretion has received enthusiastic support 
from patients Avishing to reduce, as it seems to offer them a method of 
accomplishing their purpose Avithout self-denial. The result has been the 
injudicious use of thyroid extract or pluriglandular preparations as an 
adjunct to, or substitute for, dietary restrictions — a practice Avith danger- 
ous possibilities. As has been pointed out by one of us ( 31 ), if the basal 
metabolism is normal thyroid extract reduces Aveight only when it pro- 
duces toxic effects. Furthermore, our figures, and studies by others ( 32 ), 
do not indicate that overweight is in any sense pathognomonic of endo- 
crine disorders. Only in disturbances of pituitary function is there found 
an exception to this rule. In the thyroid group obesity Avas the chief com- 
plaint in 8 per cent ; in the ovarian, 10 per cent ; as contrasted with 6 per 
cent of the non-eudoerine patients, an entirely insignificant difference. 
The subjective character of such a chief complaint as obesity is emphasized 
from the folloAving. 


TABLE XV-a 


Gland Thyroid Gonad 

Per cent above predicted weight 60 51 

Average overweight -{-27% 4-22% 

- Obesity as chief complaint 8% 10% 


In these same groups, significant underAveight AA'^as nearly as common 
as overAveight. In short, our studies lend no support to the use of endo- 
crine preparations in the treatment of obesity, as such, and rob it of any 
valuable significance in the differential diagnosis of endocrine and non- 
endocrine disorder. 

Headache, of more than occasional frequency, was the chief complaint 
in 10 per cent of this series, and Avas about equally distributed among the 
various subgroups. As a definite symptom its oeeiirrence Avas slightly 
greater among the non-endoerine than in any of the endocrine groups, a 
fact which is of significance in indicating the variety of factors causing 
this symptom and in minimizing its diagnostic significance. There is, 
hoAvever, some suggestion that headaches of the true migrainous type are 
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more frequently associated with endocrine disturbances than with organic 
disease. 

Nervous Instability. “Nervousness’' was the presenting symptom in 
9 per cent of the group under discussion, in 8 per cent of the thyroid dis- 
turbances, and in none of the patients with pituitary disorders. In the 
ovarian eases it was frequently mentioned but msually as a secondary 
matter. It is a striking fact that nervous instability, so characteristic of 
lowered ovarian function, as possibly evidenced during the menopause and, 
in a different manner, in thyroid disorders, is conspicuous by its absence 
in the patients with pituitary disturbance. No explanation of the fact is at 
present available, and the presence or absence of “nervousne.ss” is hardly 
a dependable differential symptom. It may be stated, however, that its 
presence as a definite symptom should logically raise the question of an 
underlying metabolic error as its cause. 

Vertigo was not a frequent chief complaint in our “non-endocrine” 
£)atients, but demands discussion because of its serious import when it is 
an outstanding symptom. Drurj’^’s recent paper (33) discu.s.ses it in detail 
but it needs to be emphasized that from the internist’s point of view, 
vei'tigo demands a careful search for organic disease of the central nervous 
system as the first step in the diagnosis. To this end, ability to use the 
ophthalmoscope and a reasonable experience in interpreting its findings, is 
essential to every internist and general practitioner. 

As compared wdth our endocrine patients, the incidence of vertigo as 
a presenting symptom is greater in the pituitary group and not signifi- 
cantly different in any of the others. As a definite but secondary .symptom 
it is surprisingly frequent in thyroid disturbances, and in them, was occa- 
sionally so severe as to simulate closely an intracranial tumor. In the 
ovarian group, its incidence was trivial. Neither the character nor severity 
of a vertigo, therefore, is sufficient to define its cause in all cases, and the 
possibility of an endocrine etiology must always be kept in mind while 


examining a patient with that complaint. Such a possibility should not, 
however, be entertained until lesions of the central nervous .system have 
been rigorously ruled out. 

Menstrual Disturbances were not frequent among our non-enc o 
erine” patients, oceurring in only 6 per cent of this series, although fiom 
25 to 30 per cent reported dysmenorrhoea and irregularity, riie.'-e figuies 
are in striking contrast to those for the thyroid and pituitary gioiips, m 
which the incidence was 59 and 54 per cent, respectively, while the ovaiian 
cases head the list with 14 per cent presenting this condition as a ehie^ 
complaint and show, in addition, 42 per cent with irregularity and 68 pei 
cent with dv'smenorrhoea. Excepting demon.strable pelvic disease, the on y 
non-endocrine diseases frequently a.ssociated with disturbed mensti nation 
are tuberculosis, the anaemias and leukaemias, conditions which, as ve 
have already pointed out, often closely .simulate endocrine di.soidii-’- 
these conditions be certainly eliminated, a study^ of endocrine luiu tion 
indicated in any patient with di.stnrhed menstruation, a fact eniphasi/e 
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by Graves (34) and others. In the absence of definite pelvic disease, sur- 
gical treatment for menstrnal disorder is justified only when a po.ssible 
endocrine disturbance has been eliminated — not by one ‘ ‘ basal ’ ' metabolism 
test, but by a careful survey of general and special metabolism, a fact not 
yet sufficiently appreciated by the medical profession as a whole. 


TABLE XVI 
Physical Examination 


Development 

Good 70.4% 

Fair 21.4% 

Poor 8.2% 

Nutrition 

Good (normal) 35.8% 

Overweight 23.6% 

Underweight 40.6% 

Skull Abnormalities 

Hair 

Scant on Vertex 12.6% 

Excess on Body 12.8% 

Abnormal Pubic Distribution 4.8% 

Eyes 

Pupillary Abnormality 7.2% 

Abnormal Reflexes 9.6% 

Strabismus 4.0% 

Nystagmus 1.6% 

Exophthalmos 1.2% 

Deafness’'' 

Nose 

Septum Deviation 13.8% 

Discharge 4.2% 

Tender over sinuses 2.0% 

Teeth 

Poor condition 38.2% 

All extracted 14.2% 

Doubtful Tonsils’” 


Chest 

Asymmetry 6.2% 

Earlier Rickets 2.0% 

Lungs 

Dullness 8.4% 

Abnormal Sounds 16.6% 

Rales 12.2% 

Heart 

Enlarged 5.8% 

Murmurs 15.6% 

Abnormal Rale 9.6% 

Abdomen 

Mass 1.8% 

Tenderness 15.6% 

Hernia 4.8% 

Fluid 0.8% 


Enlarged Liver 

Palpable Kidney 

Enlarged Spleen 

Genital Abnormalities 

Adenopathy 

Cervical 18.4% 

Axillary 2.2% 

Inguinal 6 . 4 % 

Skin Eruptions '. . . . 

Varicosities 

’See report on special examination 


9.0% 


20 . 2 % 


52.4% 

16.4% 

10 . 2 %. 


2 . 6 % 

1 . 8 % 

1 . 2 % 

2 . 4 % 


27 . 8 % 

8 . 6 % 



140 


DISEASES SIMULATING ENDOCEINOPATHIES 
TABLE XVI— Cont. 


Spine 

Scoliosis 10.2% 

Lordosis 6.0% 

Kyphosis 3.0% 

Tenderness 5.0% 

Abnormalities of Extremities 

N euro-Muscular 

Knee Jerks increased 11.4% 

Knee Jerks diminished 13.8% 

Other abnormal Reflexes 6.6% 

Romberg positive 4.2% 

Clonus positive 2.2% 

Misc. tests positive 2.4% 

Loss of sound conduction 1.6% 

Mental Abnormalities 


25.4% 


25.2% 


16.0% 


There is an unfortunate teuclencj'’ to belittle the physical examination 
in these days of instruments of precision and laboratory diagnosis. No- 
where is this tendencj'- more prevalent or fraught with greater danger than 
in the realm of endocrine disease. It is perfectly true that the physical 
findings alone seldom fuimish evidence adecjnate for the identification of 
disturbed endocrine function but it is equally certain that omission of a 
most careful and complete physical examination has led, and will always 
lead, to disastrous mistakes in the interpretation of laboratory findings. 
Reference to the case protocols appended to this monograph will show that 
non-endocrine disease may simulate an endocrine disturbance in every 
detail but one, and that one -will be found, frequently in the physical 
examination. This is especially true as regards diseases of the nervous 
system, the anaemias, tuberculosis and syphilis. 

In these conditions, careful observation should elicit evidence at least 
strongly suggestive of organic disease, and such suggestions of endocrine 
disorder as are encountered should be disregarded until the examination rs 
complete. The presence of thyroid enlargement, for example, is'UO indi- 
cation of disturbed thyroid function, and if such significance be attributed 
to it, the examiner may easily overlook incipient tuberculosis, adenopathy 
suggestive of sy^philis or leukaemia or may interpret parasthesias as sug- 
gestive of thyroid disturbance when they are in fact the early signs of a 
pernicious anaemia. 

Even those findings which are ordinarily regarded as significant of 
endocrine disturbance must be regarded wdth caution, since all of tliein 
may be encountered in patients in ivhom, at the time of examination a 
'least, no evidence of disturbed metabolism can be found. The fact tha 
they may well be residua of previous endoci’ine disorder does not justi } 
their acceptance as criteria of the present metabolic level. 

An example of the danger of interpreting physical findings as dia^^ 
nostic of present endocrine disturbance is afforded by obesity. Becaii-s^ 
many patients with thju’oid or pituitary hj^ofiinetion are obese, 
tendency to reason (?) that all obese patients are .suffering from t i.i ro^^ 
or pituitary failure, and to dose them accordingly, often with disas lou 
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results. That such a deduction is eutirely fallacious is proven by the fact 
that practically a fourth of our “ non-endocrine ” patients Avere signifi- 
cantly overAveight and that a considerable number of them had at one time 
or another been given thyroid, or other endocrine substance as a part of 
their reduction treatment. While obesity, especially if it be distributed 
asymetrically, may raise the question of endocrine disturbance, it certainly 
cannot he accorded any Aveightier significance. 

Similai'ly, abnormal height can be suggestive only, and even thjn-oid 
enlargement and exophthalmos A\'ere found in patients in this series, the 
former in 10.2 per cent, the latter in 1.2 per cent. The incidence of ton- 
sillar infection Avas significantly less in our “non-endocrine” than in our 
endocrine group, occurring in only 16.4 per cent of the former. Focal 
infection, therefore, occurring in patients complaining of symptoms sug- 
gestive of disturbed metabolism, on the basis of probability is suggestive 
of the presence of an associated endocrine disturbance, rather than an 
argument against it. 

Disease in the heart and lungs AA'^as far more frequently encountered 
in our “non-endoerine” than in our endocrine patients. In the former, 
evidence of pulmonary abnormality Avas present in 37.2 per cent of patients 
Avhile it Avas conspicuous by its absence in those shoAving significant meta- 
bolic disturbances. Cardiac disease Avas encountered in 31 per cent of our 
non-endocrine patients. The possibility of mild cardiac insufficiency as a 
cause for fatigability, vertigo, cold hands and feet, indeed for all the 
symptoms so commonly encountered in an “endocrine” history, must be 
constantly borne in mind. 

Abdominal immlvement Avould hardly seem to simulate endocrine dis- 
orders, yet 23 per cent of the patients in the series under consideration 
referred to as probably suffering from endocrine disturbance, shoAved evi-' 
dence of definite intra-abdominal disorders, possibly overloohed and cer- 
tainly discounted through over-enthusiastic attention to certain endocrine 
“stigmata.” 

It AA'ould also seem that evidences of disease of the central nervous 
system often fail to receive the consideration due them, as 25.2 per cent 
of our “non-endocrine” patients had abnormal knee jerks, 17 per cent 
shoAved other abnormal reflexes, and 22.4 per cent, irregular pupils, dis- 
turbed pupillary reflexes, nj'^stagmus or strabismus. Once more it seems 
necessary to emphasize the point that the presence of any of these findings 
demands the abandonment of interest in endocrine function until proper 
examination has disclosed or eliminated disease of the centra! nerA’ons 
system. 

Apparently those conditions, especially in their early stages, are fre- 
quently confused Avith “functional disorders” since of the patients in this 
series submitted to complete neurological examination 61 per cent shoAved 
definite neurological conditions, and lumbar pAineture gave “positive” re- 
sults in 44 per cent of the patients upon AA'hom it Avas performed. 



142 DISEASES SIMULATING ENDOCRINOPATHIBS 

TABLE XVII 


Special Examinations 


Observation 

No., 

No. + 

% + 

Audiogram 

1.59 

145 

91 

Bacteriological 

40 

8 

20 

Barany 

84 

18 

21 

Biopsy 

5 

5 

100 

Cardiac 

125 

41 

33 

Cardiogram (Electro).. 

4-5 

26 

57 

Dental 

16 

15 

94 

Endermal 

28 

15 

54 

Genito-Urinary 

24 

16 

67 

Laryngological 

93 

39 

42 

Liver Function 

14 

9 

64 

Lumbar Puncture 

23 

10 

44 

Lungs 

36 

15 

42 

Neurological 

182 

111 

61 

Orthopaedic 

51 

44 

86 

Otological 

43 

26 

60 

Pelvic 

95 

28 

29 

Psychiatric 

4.5 

43 

93 

Rhinological 

93 

35 

38 

Skin 

25 

23 

92 

Surgical 

23 

13 

5B 


Special Exam. (Eye) 

323 Exam. 


Abnormal 




Discs 

43.7% 



Fundi 

8.7% 



Pupils 

10.2% 



Fields 

43.0% 



Blind Spots 

54.2% 




Eoentgenogram s 



Part 

No. 

No. + 

% 

Skull 

247 

55 

22 

Sinuses 

59 

37 

63 

Teeth 

57 

39 

68 

Heart 

181 

39 

20 

Lungs 

207 

79 

38 

G. I. Tract 

37 

22 


Gall Bladder 

6 

6 

100 

Graham 

9 

6 

67 

Kidneys 

10 

6 

60 

Joints 

53 

34 

04 

Spine 

44 

15 

34 


The entire list of special examinations found necessary in the stu } 
of these “non-endoerine” patients are enumerated above, and it is on y 
possible to emphasize here those which we have found most often nece ^ 
sary. These comprise complete neurological examination, examination o 
the upper respiratory passages and appendages, the many foims of la 
logic study, and ophthalmological examinations, the latter affoidmo par 
haps more valuable aid than any other single examination in the diagnosis 
of the more obscure conditions encountered in this series. 

In conclusion, it seems worth while brief!}' to restate uhat 
learned from the study of our “non-endocrine” patients. 
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Fii-st. We believe that endocrine and non-endocrine conditions often 
simulate each other so exactly that only by correlating complete clinical 
and laboratory study is differentiation possible. 

Second. AVhen clinical examination discloses evidence of organic dis- 
ease, it must take precedence over any evidences of metabolic disturbance 
in determining the diagnosis. 

Third. While the history and plij^sical examination are essential to 
the differentiation of non-endocrine and endocrine conditions, clinical ex- 
amination is often insufficient for the establishment of a correct diagnosis, 
and must be supplemented by such laboratory studies as may be necessary 
to reveal the status of metabolic efficiency. 

In a succeeding paper will be published a series of protocols of non-endocrine 
cases simulating endocrinopathies. 
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ENDOCRINE DISTURBANCES AMONG HIGH SCHOOL BOYS 
, 1. Adiposo-Dystrophia Genitalis. 

SHEPARD SHAPIRO, M. D. 

During the past three years the Department of Health Education in 
the High School of Commerce of New York City has been conducting 
physical examinations of the students as a part of a health education 
program. As a result much has been accomplished in improving the 
health conditions of the pupils of this school through direct and personal 
education in hygiene. A summary of these activities is given in another 
publication (1). Many data have been collected in respect to the oc- 
currence of various diseases among these pupils. 

This paper deals Avith the endocrine disorders found among these 
high school hoys. This subject is a very important one and merits more 
consideration than has been given to it in the past. There is notable lack 
of effort to discover and control such diseases early in life- despite the fact 
that they are readily recognizable during the school ages. Moreover very 
little is being done bj'- the Bureau of Child Hygiene to detect any of the 
defects in children in the high schools. In this city the task of making 
physical examinations of all school children devolves upon the Board of 
Health. 

The treatment of endocrine disturbances later in life (Avith the possi- 
ble exception of certain types of goiter) usually proves unsatisfactory. 
A program should be established to attack these diseases in their earliest 
detectable stages. The preliminary observations presented in this paper 
are published in the hope that the medical profession, educators, and those 
interested in child hygiene Avill take cognizance of this field of activity. 

Material 

Up to the present time 1850 pupils of the High School of Commeice 
have been examined. The medical examinations Avere conducted bj a 
group of physicians practising medicine in Ncav York City'. Their services 
are voluntary' and for scientific purposes. 

The 1850 boy's examined varied in ages betAveen 12 and 19. AmoHo 
them, 50 AA'ere found to have endocrine disturbances. The outstandmo 
defect of these boys Avas adiposo-dy'strophia genitalis. Of the 50 cases 
discoA'ered 48 (2.6 per cent of the total number examined) slioAved tns 
type of disease. The remaining Iaa'o had simple (adolescent) goiteis. 
this paper only the cases of Prohlich’s syndrome Avill be discussed. 

I have carefully' examined the 48 subjects of Prohlich’s syndrome, 
studies Avere made at school in collaboration A\'ith the teachers. Prefiiie 
reference Avas made to records obtained in class Avork. In a small niim 
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of cases couseut was obtained Horn the j)areuts for metabolic studies. 
These were conducted at my office and included blood sugar and basal 
metabolic rate determinations. 

Observations 

The disease is characterized chiefly by : (1) fat dystrophy; (2) genital 
hypoplasia Avith absence or delay of secondary sex characteristics; (3) 
mental obtundity. All these are present in every case at sometime during 
the course of the disease but one or the other factor may be dominant. 

The most striking feature in the present series is in the readjustment 
of the body incident to puberty and adolescence. During those periods the 
various elements of the disease tend to approximate normality. The 
symptoms do not all change simultaneousl}’^ nor to equal degrees. In 
some cases I find that certain stigmata of the disease remain apparently 
unaltered. 

The retarded mentality is the fii-st element to emerge from the sub- 
normal state. In my series this had already occurred in 47 of the 48 
cases studied. The exception is a boy 16 years old AAffio shoAA’^ed no progress 
in his Avork and is grouped Avith the ungraded pupils of the school. He 
presents also adiposity and genital hypoplasia to a striking degree. His 
Aveiglit is 250 pounds (113.9 kgm.). The girdle and pectoral obesity are 
very marked, and his voice is high pitched. The testes are descended but 
the genitalia are infantile. No indication of secondary sex characteristics 
is discernible. During the tAvo years that I have been observing this boy 
he shoAved no sign of improvement in auj’’ of these elements of the disease 
including his mentality. 

‘The remaining 47 pupils on the other hand shoAV improved mentality. 
They are able to maintain satisfactoi'y averages in their class Avork. Their 
ages hoAvever vary from 2 to 3 years older than the average in their 
respective classes which signifies that they had been baclcAvard in earlier 
childhood and remain handicapped by reason of this. One of these boys 
noAV excels the average pupil. During the past year he attained 90 per 
cent in mathematics and Avas among the leaders of his class in the other 
major subjects. This boy’s mother stated that he had been noticeably 
baekAvard in his childhood but that he has been rapidly coming to the fore 
during the past four years. He is noAv 16 j'^ears old and entering the third 
term of high school. But these changes are confined to his mentality 
only. The evidences of fat dystrophy and genital hypoplasia are still 
pronounced. (See figure 1.) 

The fact that subjects of dj-strophia adiposo-genitalis shoAV rapid 
and progressive mental development betAA'^een the ages of 12 to 16 deserves 
special emphasis. It is particularly important from a prognostic stand- 
point. The observations in this group of cases indicate that as a rule they 
are baekAvard in earlier childhood but gradually emerge from this state 
so that by the time they reach high school age they are of average men- 
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tality. It is evident furthermore, that the view held by many observers 
that these subjects remain permanently retarded appears to be ineorreet. 

The psychic reactions of these boys to their physical conditions are of 
interest. Invariably I find evidences of self-consciousness about their un- 
usual appearances. This has undoubtedly been aggravated by the fre- 
cpient taunts of the other pupils following exposure in the swimming 
pool or in the shower rooms. As a result an inferiority complex develops 
in these boys. They seek to avoid attracting attention to themselves and 
consecpiently hesitate to participate in scholastic or extramural activities. 



Fig. 1 . I’hotograph of Uo.v Ifi .years of age in whom the mentality has ,, A.ypo- 
that it even excels that of his classmates, but in whom the fat d3'sti’0phy and o 
plasia remain unchanged. 


They do not mingle freely with boys of their own ages but choose as mates 
boys much younger than themselves. They tend to become inti averts. 

The hypoplastic genitalia maj' suddenly undergo maturation accora 
panied by the appearance of secondary sex characteristics. These eliaiioGS 
occur less constantly and at a later age than the mental development 
cussed above but as far as I could determine may reach anatomical nor 
mality. Figure 2 is a photograph of a negro boy 19 years of ” 

gave a history of infantile sex development until the age of a ion 



SHAPIRO 


147 


years. He now appears normal in this re.spect. It is interesting to note 
that this hoy was mentally backward until his 12th year since which time 
he has progressed so that he is now aii average student although 2 or 3 
years older than the other members of his class. The fat dystrophy, 
girdle and pectoral obesity and large pendulous breasts are still pronounced 
and probably will remain permanently so. 



Fig. 2. Photograph of Negro hoy, 19 years of age. In whom both mentality and genitalia 
have developed to normal, hut in whom fat dystrophy persists. 


The remaining defect, fat dystrophy, seems to undergo little change. 
It appears from older subjects which one sees in the clinic that definite 
remnants of this remain throughout life. 

Actually very little is known of the nature of this fat dystrophy. 
The opinion has repeatedly been expressed that the excessive fat deposits 
result from increased storage of glucose and subsequent conversion of this 
into fat. Supporting this is the fact that these patients usually have in- 
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creased tolerance for carbohydrates. In this disease also, the basal 
metabolism is subnormal. These phenomena are akin to those operating 
in thyroid deficiency. 

Individuals who have dystrophia adiposo-genitalis do not as a rule 
eat exeessivelj’’. Nor do they have ravenous appetites for sugars. In spite 
of this they are obese and gain weight progressively. I do not favor the 
idea that the adiposity is a result of subnormal heat production (basal 
metabolism). The low findings obtained in these cases are possibly due 
to altered surface area consequent to the large deposits of inactive tissue. 
If these eases Avere calculated on the basis of ideal Aveight many Avould 
fall Avithin normal limits. Furthermore Shapiro and Kliatshco (2) dem- 
onstrated that in these eases the fat dystrophy may progress even in the 
presence of diabetes mellitus and subnormal carbohydrate tolerance. It 
is obvious from these eontroA''crsiaI findings that there remains much to 
be demonstrated concerning the nature and genesis of the fat dystrophy 
in Prdhlieh’s syndrome and that any explanation of it at the present time 
Avould be purely speculative. My observations in the present series of 
eases demonstrate further that during the period the body is undergoing 
the readjustment incident to puberty and adolescence the fat dystrophy 
lessens in degree very slightly. 

Considerable difficulty is encountered in attempting to treat these 
high school boys. Permission AAms sought from the school authorities and 
from the parents to treat some of these pupils by organotherapy. Un- 
fortunately, hoAvever, AAdth one exception, these parents have not been 
Avilling to cooperate AAuth us. This part of the program is therefore de- 
ferred until a future time. 


Summary and Conclusions 

About 2.5 per cent of 1850 high school students are found to have 
endocrine disturbances. 

Forty-eight out of the 50 cases discoAmred are diagnosed dystrophia 
adiposo-genitalis. 

During the readjustments incident to puberty and adolescence tie 
three predominating elements of the disease, fat dystrophy, genital ij 
poplasia and mental obtundity, are found to behave differently. 

The mentalitA" is the first to emerge from the subnormal state. 
subject may^ reeoA'er entirely from this but remains permanently laiu 
capped by Aurtue of his earlier retardation. . 

The hypoplastic genitalia may undergo rapid and 
A'^elopment eventuallA'^ approximating anatomical normality. 
place later and less constantly than the improA^ement in mentality. 


The fat dystrophy shoAA’s only slight change. 
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MACROSOMIA ADIPOSA CONGENITA 


I A NEW DYSENDOCRINE SYNDROME OP FAMILIAL OCCURRENCE 

TAGE CHRISTIANSEN, Ph.D. 

From the Medical Department of Odense Hospital 
DENMARK 

(Physician in Chief; Prof. Dr. Knud Schroeder) 

“It happens again and again that the hereditary peculiarities of the individual 
are revealed only by study of the progeny, nay, often only by observations on the 
third generation.” — W. Johannsen: Heredity. 

Very little is definitely known as to the physiological function of the 
adrenal cortex. We know, however, from the pathology that lesions in 
the cortical substance may considerably influence the general somatic as 
well as the genital development of the organism so that this will take 
quite a pathological course. 

The theory of the cortical substance as an independent endocrine 
organ dates from the beginning of this century, when Linser presented 
his view as to the significance of the interrenal system to the normal de- 
velopment of the organism. A few years later the probability of this 
view was confirmed by Bulloch and Sequeira on basis of their pathologic- 
anatomical and clinical observations on a girl, who, at the age of 10 years, 
began to grow excessively, became very fat, and started to menstruate. 
In a short time her entire habitus was that of a preclimacteric woman. 
Autopsy revealed a tumor originating from the suprarenal cortex. None 
of the other endocrine organs showed any pathological condition. Prom 
the literature Bulloch and Sequeira gathered 25 similar eases, in the which 
cortical tumors had also been present. Thirteen of the subjects did not 
have any genital symptoms. 

Another valuable contribution to the clinic of the suprarenal syn- 
dromes was later furnished by Guthrie and Emery, who pointed out that 
excessive oiesity as a symptom in cortical tumors is just as dominant as 
are pathological conditions of the genitalia. On the basis of the observa- 
tions by themselves and by others, these authors set up two main types of 
suprarenal syndromes : 

1. The ohese type and 

2. The aiiwcidar type (“infant Hercules”). 

Guthrie and Emery give 10 instances of the obese type, 7 girls and 
3 boj's. Autopsy showed the presence of malignant cortical tumors in 6 
of the girls and in 2 of the boys. In one girl all the endocrine organs 
were found to be normal. Autopsy was not made on one bojL 
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According to Gutlirie and Emery tlie clinical features of the obese 
type are as follows: Tiie children are puffy, with fat and pendulous 
cheeks which are the site of telangiectases. The skin is of a darkly cou- 
gested color. Striie distensm may appear on abdomen and femora. Pau- 
niculus adiposus is strongly developed and usually distributed equally 
throughout, but the arms and legs may remain normal. The extremities 
are cool, e^'anotic, and often the site of slowly healing ulcerations. 
The mamnue are large and i)enduIous. Tlie expre.ssion of such patients is 
mostly dull, melancholic, and at times suggestive of idiocy. In some in- 
stances the.se children are imbecile, but most often they are psychically 
ahead of their age. 

Ahnorviul hairiness is met with in all instances of cortical tumor, 
either in the form of premature pubic or axilhuw hair growth or as a 
general hypertrichosi.s. 

Abnormal dcvclopmenl of the ijcnitalia is not a conspicuous feature in 
children of this i\ipc. Such a condition, on the other hand, is always pres- 
ent in the muscular type, in which the most distinctive signs are universal 
athletic muscular development (“infant Hercules”), pubertas prtecox, 
hypertrichosis, and premature o.ssification of the bones. 

Among the cases reported, Guthrie ami Emery found no in-stance in 
which the premature develoi)ment was manifest before the age of 2 years; 
and in every eliild with one of the syndromes mentioned the childish 
facial expre.ssion had become grown-up and old-fashioned. Guthrie and 
Emery reach the conclusion that the presence of tumor-like conditions m 
the suprarenal cortex in children may give rise to two different tj'pes of 
precocity, namely, the obe.se type, which occiu-s in both sexes, and the 
muscular type, which is found in boys only. They add that premature, re- 
latively abnormal, hirsutes is a.ssociated with practically every instance 
of premature development, though it is not necessarily connected A\ith 
signs of sexual maturity. 

The obese type is of greatest interest to our subject ; and- 1 shall illns 
trate tiie type by briefly abstracting a ease as reported by Guthrie aiic 
Emery. 

This patient was a boy who at the age of 3 years began to be 
stout. At the same time, bail’s began to appear on pubes and the pp 
When 5 years old, he resembled “a burly brewer's drawman” in 
cheeks were enormous, of a reddish color from telangiectases. ^yjations. 

trunk and upper extremities were the site of_ voluminous fat ace 
The mammae and the abdomen were bulging \vith fat. The jjjs 

however, were not particularly fat, but remarkably muscular. the 

head was pai’ticularly thick. The eyebrows were bushy and coa Tjiere 
lashes long and heavy. Thick brown hair covered the back and P. jn 

was an incipient mustache and beard. The development and 

keeping with the age of the child. Intellectually he was ahead oi , , pj^ers 
he would make “shrewd and quaint I’emarks which showed conside Autopsy 
of observation.” He died three months later from miliary tul^rculos . ' j^'j.pg£opic 
revealed a walnut-sized tumor at the upper extremity of the kidney, ^j-enal 
examination showed the tumor to be a malignant neoplasm of t 
cortex. The other endocrine organs appeared normal. • 
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Guthrie and Emery do not attempt to give any detailed explanation 
of the pathogenetic connection hetween the pathologic-anatomical changes 
in the suprarenal cortex and the precipitate somatic development of the 
individual. Apert, on the other hand, divides the suprarenal syndromes 
into two groups according to the pathogenetic conditions he assumes to be 
present. One group covers the symptoms that are due to a hyper function 
of the cortex ; the other group, the exact reverse, is made up bj-- the symp- 
toms that are due to a hypof unction of the cortical substance. Either of 
these conditions may, according to Apert, occur in adults as well as in 
children; hut the clinical manifestation of such a functional disturbance 
will var}'- according to the age of the individual at the onset of the lesion. 
These differences, however, are not differences in quality, but merely in 
degree. Apert discusses in particular the influence of the cortical sub- 
stance on the development of heterologous sexual characteristics, a ques- 
tion that is also considered by Guthrie and Emery. 

Collett, Berner, Krahhe, and others have later made some valuable 
contributions to elucidate the relation between the interrenal system and 
the development of abnormal sexual characteristics. 

The cortical hyperfunction corresponding to the cortical hyperplasia 
(syn. Apert’s hirsutism, Gallais’ syndrome genito-surrenale) is mani- 
fested, Apert states, by the triad: excessive obesity, hypertrichosis, and 
functional disturbances of genitalia ; whereas hypofunction due to cortical 
hypoplasia is disclosed by : hypotrichosis, atrophy of the fatty tissue, and 
deficient somatic development {senile nanism, progeria). The coi’tical h}’- 
perfunction, which is most frequent in women, may occur at any age. The 
earlier its manifestation, the more definite are its symptoms. The aspects 
of the hyperfunetion are most conspicuous when it sets in as early as the 
first embryonic period; for it will then result in pseudohermaphroditism 
(ovai-ies and uterus, panuieulus, vaginal atresia, and virile secondary sexual 
characteristics). If the hyperfunction sets in during a later, foetal period, 
the secondary, heterologous sexual characteristics will be less conspicuous : 
the ovaries and uterus are atrophic, and there appears a universal hy- 
pertrichosis. If the cortical hyperfunction begins before puberty, it re- 
sults in a premature somatic development with premature pubertj', 
adiposity and hypertrichosis. After puberty the onset of cortical hj^per- 
fuuction will result in obesity, menopause and hypertrichosis. The symp- 
toms will be least pronounced if they do not develop prior to the climacteric 
period, as hypertrichosis then will fail to appear; obesity, however, and 
genital disturbances in form of metrorrhagia are present (Apert). 

Gallais designates these results of cortical hypei-function as le 
syndrome genito-surrenale. Collett has reported such a case of premature 
somatic development with hypertrichosis and virilism in an 18 months 
old girl. She weighed more than 15 kgm. (normal weight ca. 10 kgm.) 
and measured 81 cm. in length (normal length ca. 78 cm.). The connec- 
tion hetween the suprarenal cortex and the symptoms was obvious, as the 
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successful operative removal of a cortical tumor made the signs of pre- 
mature development suhside. 

Bciiier lias reported au analogous ease in an animal that is of the 
gieatest interest to the coniparativ'c pathology. He demonstrated the 
presence of a malignant tumor, originating from the suprarenal cortex, in 
a virile Lcijhorn hen with marked arrhenoidism. 


It should be mentioned, too, that Krabbe, who has made a valuable 
contribution to the c.xplanation of the connection between heterologous 
sexual characteristics and the interrenal system, has reported a peculiar 
case of e.xternal masculine pseudohermaphroditism in a child of premature 
birth where one testis was replaced by a tumor consisting of suprarenal 
cortex cells. Kraiibe’s theory will not be discussed in this place, as it is 
of }!o direct import to tiio subject iu question. 

Thus Gallais, Apert, Collett, Berner, and other authoi’s lay particular 
stre.ss upon the genital abnormalities in lesions of the suprarenal corte.x, 
whereas Bullocli and Sequeira and, especially, Guthrie and Emery em- 
phasize that the general premature development with hirsutes and obesity 
is an equaltg distinctive phenomenon, and that the genital changes often 
arc lacking altogether. 

All autliors, however, who have discussed the pathology of the 
interrenal system, are agreed that abnormal endocrine function of the 
cortical cells — whether due to simple hyperplasia, or to hypoplasia, to 
adenoma, or to malignant tumors — may have a pathological influence on 
the development of the body and genitalia so that this is accelerated, re- 
tarded, or modified sexually — according to the nature of the influence. 

Opinions differ as to ho\\' this takes place. It seems most likely that 
the symptoms develop through a lack of endocrine coordination, which may 
be introduced by a dysfunction of the cortical substance, but is followed 
by a disturbance of the endocrine balance in such a manner as to infliience, 
too, the secretion of other hormonopoietic organs (pluriglandulai 
dyshormonism) ; these are not always, hoAvever, accompanied by any es- 
sential changes in the morpliology of the secondarily affected endocrine 


organs. 

There is, however, no absolute and unexceptional dependence of the 
abnormal somatic conditions on the cortical lesions mentioned. Foi, as 
is well known, it is only in a relatively small number of cortical tuinois 
that we meet with a suprarenal syndrome,- and, on systematic examination 
of the suprarenal glands, Keilmann found cortical adenomata in a giea 
many children of perfectly normal somatic development. The leveise 
condition : a typical suprarenal syndrome without demonstrable pathologic 
anatomical changes in the cortical substance may likewise occur. 
and Emery report such a case, in which autopsy on a 3-year-old gii 
the obese type showed perfectly normal endocrine organs. 7 n 11 

In turning to the subject, Macrosomia adiposa congenita, 1 s a 
first briefly outline the histories of the individual members of that fami y 
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in which I have observed this lesion (see the schema) . The report is based 
partly on my own observations, partly on case-histories in Odense Hospital. 

I have not succeeded in tracing the lineage farther back than to the 
grandparents of that generation in which the pathological individuals 
appear. But, as far as can be learned from the familj’- members now living, 
no adult individual of this family has ever shown any sign of gigantism, 
stunted growth, obesity, acromegal}'-, or mj’-xedema; nor idiocy, imbecilih’, 
or insanity. 

Scheju.v op the Familial Occurrence op Macrosomia Adiposa Congenita 
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o r normal, 

+ = dead. 

No. 1. Maternal grandfather, normal. Died of pneumonia at the age of 62. 
No. 2. Normal woman, 32 years, with late menarche. 

No. 3. Normal man, 30 years. 

No. 4. Normal woman, 28 years, menstrual disturbances. 

No. 5. Normal woman, 25 years. 

No. 6. Normal girl, 7 years, small goiter. 

No. 7. Girl with cong. macrosomia. Died 9 months old. 

No. 8. Girl with cong. macrosomia. Died 4 months old. 

No. 9. Boy with cong. macrosomia. Died 10 weeks old from acute glossitis. 

No. 10. Girl with cong. macrosomia. Living, 18 months old. 

No. 11. Girl with cong. macrosomia. Died 3 months old. 

No. 12. Girl with cong. macrosomia. Died 6 months old. 

No. 13. Boy, born 2 months before term. Died 5 days old. 

No. 14. Girl with cong. macrosomia. Living, i% years old. 

No. 15. Girl, normal, 2 years. 

SUBJECTS STUDIED 

No. 1 on the schema is the maternal grandfather of the abnormal individuals. 
He died at the age of 62 years. He was normal as to somatic and mental devel- 
opment, and showed no sign of endocrine disturbances. Autopsy showed acute 
pneumonia and chronic pulmonary tuberculosis. 

His ■widow, the maternal grandmother of the pathological individuals, is still 
living. She is perfectly normal. Neither of these two grandparents has any 
hereditary defect, as far as is known. They were not kindred. 
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Their children, who form the next generation, are all living. They are one 
son and thi'ee daughters. 

iVo. 2. The oldest one of these is a 32-year-oId woman of middle size and 
normal appearance. Physical examination reveals no signs of endocrine dis- 
turbances, but she states that Acr tticnses did, not come on beforo she was 20 
years. Ihe menses have always been regular and of normal type. 

She married a healthy man, in whose family there has been no abnormality 
of any kind, and with whom she is not kindred, as far as they know. By this 
marriage she has been mother to 5 children (Nos, 6, 7, 8, 9, 10) , of whom w 
less than 4 are abnormal, sujfcriny from macrosomia adiposa congenita. Only 
one of her children. No, 6, the oldest, is of normal development. 

By a previous marriage the father has 5 normal children. This is a point of 
interest with I'cspcct to heredity. 

No. 3 is a 30-year-old, single, farmer, of average height and size, and with- 
out any peculiarity. 


No. 4 is a 28-year-old woman, also- of normal physique and normal mentality. 
Like her sister (No, 2), she has married a normal and non-kindred man, and she 
has been mother to sevei*al abnormal children (3 out of her U children bo7'n at 
full term were suffering from congenital macrosomia), and, besides, she too gave 
a history of menstrual disorders. Her menses began when she was 16 years 
old; they have always been of very short duration (2 days), very scanty and 
most irregular, with intervals as long as 6 months. 

No. 5 is a 25-yeai--old woman, perfectly normal in every respect, including 
the menses. She is married but has no children. 

The succeeding generation comprises the abnormal children. As mentioned, 
this generation consists of two collateral branches: the children of the two 
above-mentioned sisters (Nos. 2 and 4). Here the morbidity is exceedingly 
high. Among 9 children born at full term 7 were suffering from congenital 
macrosomia, and only two of these are still alive (see the schema). 

To make the aspects of congenital macrosomia as complete as possible, I shall 
now mention each of these children individually. 

No. ff is a 7-yoar-old girl. The pregnancy and delivery were normal. She 
was breast fed. The somatic development was normal. She is bright and 
On physical examination I found a very small goiter, but no signs of hypothy- 
roidism nor hyperthyroidism. Nor did I find any sign of other endocrine 
disturbances. 


No. 7 is also a girl who was born at full term, by natural delivery after a 
normal pregnancy. She was already large at birth, but of normal proportions. 
She, too, was bi-east fed. Shortly after birth she began to grow enormously, as 
her length as well as her weight kept on increasing quite disproportionately; an 
at the age of 9 months she was “as lai'ge as a 4 years old child.” Her appetite wa 
ravenous. The urine output was excessive. She was very fat. One morni^, 
when she was 9 months old, she was found dead in her bed, without heaving sno 
any sign of illness the preceding evening. The mother thinks that she was J 
what retarded mentally. There was no sign of premature puberty or abnor 
hairiness. 


No. 8 was likewise born at full term and by natural delivery. She 
large child, even at birth. Shortly after birth she began to grow I 

just like her preceding sister (of whom she was a true copy). ?’ 

an enormous general accumulation of fat. She died at the age oi 4 
likewise unexpectedly. The genitalia were of normal development, iie 
tality was normal. , 

No. 9 is a boy, born at full term, after normal pregnancy and 
delivery. Like his sisters, he was large at birth and began at once , 

“beyond all measures.” He died in Odense Hospital, of acute glossitis, 
was 10 weeks old. The case-record states that the somatic developme 
child had been exceedingly rapid. He was fed at the breast, which 
with great avidity. He wet his diapers often and sweat considera y- 
organic functions were normal. Mentally, he was ahead of ms • ^„j.ijing 
lift his head. He smiled and recognized familiar surroundings, une 
the mother noticed that his tongue rather suddenly became 
and that this swelling impeded the respiration to a large extent, me 
immediately admitted to the surgical department. On admission he 
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6 kgm. (normal weight for his age ca. 4.5 kgm.) and measured 62 cm. in length 
(normal length ca. 55 cm.) . The tongue was markedly swollen, especially at 
the root. He was foaming at the mouth. The swelling extended to both sub- 
maxillary regions. Auscultation of the lungs and heart indicated that these 
structures were normal. The thyroid was not palpable. The abdomen was 
normal. The testes, of hazel-nut size, had descended. There was no abnormal 
hairiness nor sign of premature puberty. 

As the child was dyspnoeic and cyanotic, tracheatomy was performed at 
once and artificial respiration was attempted, but the patient died shortly after 
admission. 

Autopsy: No hypertrophy of lymphoid tissue was found anywhere. The 
development and weight of the thyroid gland (10 gm.) corresponded with the 
age of the child. The parathyroid glands could not be demonstrated. The supra- 
renal glands were of normal shape and appearance, weighing 4 gm., correspond- 
ing with the age. The cut surface appeared normal. Microscopic examination 
showed mainly normal conditions; in particular, the cells appeared normal, as 
did the proportional amounts of cortex and medulla. The cortical substance 
contained several small adenomata. The chromaffin tissue along the aorta was 
well developed. 

Thy7nus: The size, form, consistency, color, and weight (20.5 gm.) were 
normal and showed no definite abnormality microscopically; many Hassal’s cor- 
puscles corresponded with age of child, and a number of eosinophile cells dif- 
fusely and in groups along the vessels were seen. The testes were well devel- 
oped, the size of a hazel-nut. The pancreas was apparently normal. The 
hypophysis was obtained only as formless tissue elements. The brain was very 
soft; the gyri and other outlines normal. There was no evidence of tumor, par- 
ticularly in the hypophysis. The heart was normal (wt. 43 gm.) . The liver 
and spleen showed no enlargement or other abnormality. The tongue was en- 
larged and firm; microscopic examination demonstrated glossitis. 

These autopsy findings will be discussed later. 

No. 10 is a girl, now living, with congenital macrosomia. At the age of 3 
months she was admitted to Odense Hospital. At this writing she is 18 months 
old. She was born at full term, by natural delivery. Her weight at birth was 
4 kgm. Like her sisters and brother, she began at once to grow excessively. 



Her appetite was ravenous and she voided frequently. No excessive sweating, 
no cramps, and no tendency to spasmophilia were noted. She is said not to have 
been somnolent. On admission to the hospital, when 3 months old, she was 
enormous for her age (see Fig. 1 and 2). Her length was 71 cm. (ca. 13-14 cm. 
more than normal). The proportions were normal, apart from the dispropor- 
tionate general hypertrophy of the subcutaneous adipose tissue, which made the 
entire body surface — particularly on the femora — appear as large pillows sep- 
arated by deep furrows. At that time she weighed IS kgm. ( ! ) , that is about 
14 kgm. more than normal for her age. The skin was normal throughout, espe- 
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cially without abnormal hair-growth. There was no sign of premature puberty. 
The genitalia were infantile female, with no sign of hermaphroditism. There 
were no tetanic or rachitic stigmata. The thyroid gland was not palpable. 
There were no glandular swellings. She had no teeth. She cried much; her 
voice was strong and piercing. Mentally she seemed ahead of her age. She 
w'ould smile, pay attention and recognize. The eyes were normal. Auscultation 
of heart and lungs gave normal findings. The abdomen was fat and large, with- 
out sign of enlarged organs or tumors. Both fontanels were open; the anterior 
fontanel admitted a large finger-end, and was slightly tense. 

X-ray examination: No definite abnormality of the .skull and, in particular, 
no evidence of enlargement of the sella turcica were seen. The bones of the 
body were much further develoiied than normal in a child of that age. All the 
pelvic bones were large. . Well-developed centers of ossification were present in 
both epiphyses of the femora and tibia.*. There was a definite eenter of ossifica- 
tion in the patella (!). There was no center of ossification in the head of the 
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radius, but well-developed centers in the external condyle of the feniin’ a 
inferior extremity of the radius. Ossification of 3 carpal bones on do 
(among these, os triquetrum [!]) was present. 

Blood examination: Smears, stained after Leishman, showed 
of normal shape, size and color affinity; no immature red cells; 
cytes, but no myeloblasts. The differential count showed per hundred.. 
trophilic polymorphonuclear leucocytes; 8 eosinophiles; 13 myelocytes, 
lymphocytes; 9 large lymphocytes, and 7 transitional forms. 

The urine contained no blood, pus, sugar, nor albumin. 


The fasting blood sugar was 0.069 per cent. , , „in,o.=;t 

The child was very greedy; she emptied her bottle avidly. She ® P , .gg]. 
all the time between meals. In the sitting position she salivated a g 
and she voided frequently. . 

Summary: In this series of 5 children, U individuals 
macrosomia adiposa congenita. The oldest child of the series is n patho- 
respect to somatic development, but has a small goiter. 0^*^ 
logical individuals, the youngest, is still alive (18 months old). . , This 

The other series, the children of No. U, comprises also 5 individuals, 
series, too, has included only one child of normal somatic development. 
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No. 11, a girl, was born at full term by natural delivery. She was large at 
birth; she began at once to grow enormously. She was breast fed. She pre- 
sented exactly the same features as did the patients described above. She died 
unexpectedly, in 1920, at the age of 3 months, and from no demonstrable cause. 

No. 12, a boy, took after his sister in every respect. He likewise died unex- 
pectedly when 6 months old, after having grown enormously large and heavy. 
Neither these two nor any of the other children showed any sign of premature 
or heterologous development of genitalia or hirsutes. 

No. 13, a boy, may be left out of this survey, as he was born 2 months before 
full term, and died when 5 days old. For the sake of completeness, it may be 
added that in this case the pregnancy was complicated by premature separation 
of the abnormally implanted placenta. 



Fig. 3. Female patient No. 14 at tlie age o£ ciglit months. 


No. H is a girl. As shown by her photograph (Fig. 3), she also suffers 
from macrosomia. She was born at full term, in 1923. She was admitted to 
Odense Hospital at the age of 8 months. She is stUl alive. Her history differs 
really in no particular from that of her abnormal sisters and cousins: she was 
large at birth and began at once to grow excessively. Before long she was 
immensely fat. She nursed with great avidity every 3 hours, and over 20 min- 
utes each time. In addition, she got milk-food from the age of 7 months. She 
cried much and was very restless if she did not get her food “on the dot.” Her 
psychic development corresponded with her age. Dentition began at the age of 
It months. 

On admission to hospital, the child was enormously large and fat. Her 
length (8 months old) was 76 cm. or 10-11 cm. more than normal; the weight 
was 20 kgm., or about the weight of a normal 6-year-old child. As seen from 
her picture, her body-surface is made up of large pillows of fat separated by 
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tlt'cp fuxTows. 'Ihcrt* is no abnormal hairiness, no abnormal development of 
genitalia. Sweating and turgor of the skin were normal. She had a strong 
voice. The posterior fontanel was closed; the anterior fontanel admitted one 
finger. There was no sign of acromegaly, no goiter, no rachitic, or spasmo- 
l)hilic stigmata. Now .'■he had 8 teeth. Auscultation of the heart and lungs gave 
normal findings. There w’as no enlargement of the abdominal organs and no 
tumor. Rectal exploration showed no abnormality. The hemoglobin was 77 
per cent (Sahli). The urine was normal. 

As mentioned, the child is still alive (Nov. 15, 1928). I e.xamined her in 
Juno, 1927, when she was JJl-j years old. 

At that time .«he was still very large and fat, although to a considerably less 
extent than at her stay in hospital 2 years before. Now she weighed 22.4 k^., 
or ca. 7 kgm. above normal. She is said to have lost a great deal of weight 
(luring the jxast G months and her craving for food has become less ravenous. 
She measured 97 cm. in length (7-8 cm. more than normal). All the teeth were 
present. There was no goiter, rachitis, hypertrichosis, or premature puberty. 
Mentally she is backward; she can say but a few words, and she is uncleanly. 

It looks then as if the somatic proportions and further clevelopment are 
tending towj(rd normality. Yet she still shows signs of congenital macrosomia 
with relative increase of the subcutaneous fatty tissue, but there is no doubt 
that the violent growth of her earliest months has subsided. Mentally, she is a 
backward child. 

.Vo. IS is a 2-year-old girl, born at full term. Her physical and mental 
development are said to have been normal, and she shows no symptoms of macro- 
somia, obesity, premature puberty, or any other result of endocrine dysfunction. 

Siimmari/: Tliis series that is made up by the children of subject 
No. I, comprises •/ children horn at full term, and 3 of these suffer from 
mae.rosomia adiposa confjenita. Tu this connection, the prematurely born 
child, No. 13, is left out of consideration. One of the 3 abnormal individuals 
is still alive ; she has now reached the age of 4% years. She is still sulfer- 
ing from macrosomia. Oidy one of these 4 children, the youngest, is of 
normal somatic development. 


DISCU.SSIO.V 

In surveying the histories given above, we find that the symptoms of 
the congenital macrosomia have been identical in all the patients; in fact, 
the resemblance of these patients is almost confusing. Symptomatologica 
ly, the 7 pathological individuals form a unity, and the manifestations o 
the abnormality are quite stereotypical, indicating a definite and uni oim 
pathogenetic and etiological basis. 

Macrosomia adiposa congenita, which occurs in both sexes, ® ^ 
stitutional anomaly of growth that is manifested soon ^ 

progressive, premature, universal development of the soma in si 
manner, hoivever, that an excessive, endogenous deposition of fat pio 
a disproportion betiveen the height and the weight of the body. ^ 

As to the skeleton, the excessive growth is evident from the iner^^^^ 
in length as well as from the presence of premature centers of ossi 
and the premature dentition. The blood sugar percentage is nornm . 
urine contains no pathological substances. Relative eosinophilia 

demonstrated. _ • t Vp of fluid 

The inei’eased diuresis may be explained by the copious in a g 

— on account of the marked voracity of the children. As abso u e m 
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of the amount and the specific gravity of the urine are lacking, one cannot 
to a certainty exclude the possibility of a coexisting diabetes insipidus. 

Another characteristic of these cases is the loiv vitality of these 
children aud their lowered resistance to accidental injury, a fact that is 
met with in most dysendocrine conditions, particularly those associated 
with premature development (Biedl, Bell, Guthrie, Emery). Thus 5 of 
the 7 patients died in their first year of life. 

As to the mental development, it seems as if such children may he 
ahead of their age, like the ease reported bj’’ Guthrie and Emery and 
cited above. But, in case of No. ll of this series, wdiere known age (4% 
years) made a more exact judgment practicable, the patient was found to 
be intellectually backward. 

The infantile aspect of these individuals persists in spite of the rapid 
development. 

The development of genitalia presents no ahnomnality , especially as 
regards premature puberty and hermaphroditism. 

Turgor of the shin, siveat secretion and hairiness are normal. Such 
endocrine organs as can be examined by palpation or x-rays — testes, thy- 
roid, hypophysis — are of normal size and development. 

The pathologic-anatomical findings are : Inflammatory changes 
(questionable) in the thymus and cortical adenomata of the supi’arenal 
glands. The other endocrine organs are apparently normal. 

On comparison of these symptoms with the suprarenal syndromes 
mentioned before, there is a conspicuous resemblance, clinically as well as 
pathologic-anatomieally. Both conditions show premature somatic develop- 
ment and histological changes in the suprarenal cortex. 

I therefore found it quite obvious to interpret the congenital 
macrosomia as a suprarenal syndrome that falls under the obese type as 
described by Guthrie and Emery. But the rapid development of the 
symptoms as early as in the first month of life and their extraordinary 
intensity — with particular respect to the obesity — the familial occurrence 
of the abnormality, the persistent infantile aspect of the patients, and — 
last but not least — the absence of hypei'triehosis and of genital abnormal- 
ities, all these features distinguish macrosomia clinically from all cases 
previously reported, and to such an extent that I have thought it justified 
to consider the condition a distinct and separate disorder and to give it a 
special name. 

In order to indicate the characteristics of the abnormality as definitely 
as possible, I have decided on the designation; Macrosomia adiposa con- 
genita. 

As for the pathogenesis of congenital macrosomia, it would be reason- 
able, according to Apert’s theoiTj to assume that the development of the 
symptoms is due largely to the hypersecretion of a hypothetical growth- 
stimulating hormone, produced in the suprarenal cortex, a cortical hyper- 
function — on the anatomical basis of the cortical adenomata. 
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But, even though tin's cortical hyperfunctioii is an important point 
Jor tlie unclerstandiug of tlie pathogenesis of macrosomia, it is, on the 
other liancl, a fjue.stio2i wliether it is correct to take the suprarenal symp- 
toms, in general, and tlie congenital macrosomia, in particular, as inani- 
i’estations of a inonoalandular chjscndocrinia. The pathologists are more 
and more of tlie opinion, tiiat combined symptoms — such as in congenital 
macrosomia, for instance — should he interpreted as the outcome of an 
underlying — primary or secondary — combined endocrine dysfunction, a 
pluricjlandidar di/acrasia. Such a view is precisely in line with the prin- 
cipal idea in the theory of humoral correlation, namely : an intimate chem- 
ical interaction of the individual elements in the endoerme system, whose 
aggregate, reeiprocallj’’ balanced, function is of vital importance to the 
niaintainence and physiological development of the body. This correlation 
will by itself bring it about that dysfunction — qualitative or quantitative 
— of a single organ alfeets the functiorr of the other organs so that the 
ensuing syndrome will be the rcsirlt of fimetioual disturbances of several 
glands. 

In the case of congenital macrosomia we may assirme that the con- 
genital (idiotypical) adenomatous changes of the suprarenal corte.x con- 
stitute the underlying cause of the primary cortical hyperfirnction, and 
that this in turn produces a pluriglandular functional disturbance of the 
respective glands, of which disturbance macrosomia adiposa congenita is 
the outer manifestation. 

On aceourrt of its influence on the somatic development and ossifica- 
tion, the thymus probably plays a irot inconsiderable role among these 
endocrine glands. The interaction of the suprarenal cortex and thymus is 
well known from the pathology (status thymico-lymphaticus), and it has 
been demonstrated experimentally by Marine, Mauley and Bauman, and 
Jaffe, who have shown that suprarenalectomy in young animals is followed, 
not only by arrest of the physiological involution of thymus, but even bj 
regeneration of this organ. 

The thymic changes (accumulation of eosinophile cells), that aie 
found side by side ^vith the adenomata of the suprarenal cortex in coii- 
genital macrosomia, are of a certain intei*est in this connection. For then 
presence is hardly to be regarded as a purely incidental finding. 

With respect to etiology, congenital macrosomia mv^t be considete ^ 
the manifestation of a hereditary property (cf. the family occurrence of 
the abnormality and its phenotypical conformity in the two series o 
children). 

This property — macrosomia — may perhaps not be hereditary as such. 
But here — as always in the hereditary pathology — the matter does no 
hinge on this or that phenotypical aspect, but on the hereditaij tians 
mission of such factors as condition the development of this property 
the zygote. To understand the hereditary conditions of this property, 
is therefore essential not to laj^ particular stress on the clinical aspec 



CHRISTIANSEN 


161 


maerosomia, but to consider this as the reflection of an endocrine dis- 
turbance, which again is the oiiteome of some underlying genotypical 
factors. 

It may be said at once that an exact account of the hereditary con- 
ditions is limited by two elements. First, the family material comprises 
but three generations; and second, the status of the endocrine organs we 
are dealing with comes within the so-called complex properties, which are 
conditioned, not by one single factor, but by the correlation of several 
factors. As a matter of eoui’se, such properties are not to be expected to 
comply with the simple Mendelian rules of dissociation, unless one of these 
correlating factors is constantly so dominant that the phenotypical end- 
result is conditioned substantially by the presence of this factor {Siemens). 

Still, the given facts do furnish material sufficient for a hypothesis 
of the hereditary process in these eases. 

According to the available information, there has been no instance of 
congenital maerosomia in the direct ascendency within rememberable gen- 
erations. Nor was this to be expected. For — like amaurotic idiocy, for 
instance, and congenital ichthyosis — this abnormality comes evidently with- 
in the so-called lethal 'properties, which are due to the pi’esenee of lethal 
factors (cf., 5 out of the 7 abnormal individuals died Avithin the first year 
of life), and Avhich are characterized by the very fact that carriers of the 
property, as a rule, die before they reach the age of reproduction. Con- 
sequently, a lethal property — in this case, maerosomia — can not have been 
present in any parent, grandparent, or direct ancestor of the pathological 
individuals ; but, such a property may very well have been present in the 
side-branches, of which the family history is mostly defective. So, from 
that point of vicAv, it is not strange that the parents and grandparents of 
the patients shoAv no sign of maerosomia. It is more peculiar, on the other 
hand, that recessivity does apparently not occur. For one thing, the mani- 
festation frequency makes against recessivity. In the second place, to 
make recessivity possible the fathers would have to be heterozygotic car- 
riers of an allelomorphic character corresponding Avith the maternal one; 
and this is hardly probable, as the tAvo fathers are not akin, nor either one 
of the same blood as his Avife. Most likely there is no transmission of a 
specific character from the paternal gametes in these cases. 

On the other hand, there can be no doubt Avhatever but that the 
mothers — ^the two sisters — share in effecting the hereditary production of 
the abnormality. The question is merely Avhether they both shoAv any 
sign of characters that may conceivably have elicited the abnormal en- 
docrine condition. And it seems to be so. As pointed out before, the 
sisters in question (Nos. 2 and 4) are not perfectly normal in endocrine 
respect, as they both shoiv menstrual disorders (late menarche in one, and 
most irregular menses in the other) ; and no matter hoAv commonplace this 
condition might appear, it can not be left out of consideration in this 
connection. For it is suggestive of a certain hereditary continuity — and 
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the coiiolcition of the iutcri’ciiiil system aucl the gonads is a well-kiiowu 
fact. Ou the oilier hand, liowever, there is no indication of a regular 
dominance. 

Apparently we are here tlealing with a phenomenon that is not infre- 
cpient in liuman hereditary pathology, namely, the so-called irregular 
dominance — or, better, condilionul dominance — which crops out as trans- 
formative inheritance — or hcleropheny (Siemens) . By this is meant that 
the same hereditaiy substrate is manifested differently in progenitor and 
progeny, and, further, that the particular property may be inherited 
through conductors, in .spite of its dominant character. 

The menstrual disorders of the mothers and the macrosomia of the 
children would then be interpreted as manifestation variations of the 
same basic properties and conditioned by the (non-specific) milieu, wherein 
the specific abnormal factors are placed through amphimixis. 

The theoretical basis of the irregular dominance is this, that the 
effect of the specific pathological factors depends on what other — by them- 
selves non-pathological — hereditary factors are admixed in the zygote, 
so that any transition ma}'- occur, from complete inhibition (inheritance 
through conductors) to maximal intensification of the effect of the factors 
in question. 

The here mentioned hereditary dysendocrinia appears to imply the 
intensification (and anticipation) of a specific factor effect, increasing 
through generations and finally producing the lethal property, the 
macrosomia, through the admixture of such (non-pathological) paternal 
factors as let the matenially inherited factors crop out. So in this mani- 
festation of heredity we are really in the border region between recessivity 
and dominance. 

TKEATMENT 

As to the therapy of the congenital macrosomia, we have tried whether 
the ordinary organotherapeutics may have any influence ou this condition. 
It is interesting that the very same two children. No. 10 and No. H, who 
were treated with sucli preparations, aim the only ones out of 7 abnormal 
individuals that are still alive (see above). Whether this is due to the 
treatment, or whether it comes from the fact that the hospital care fm 
several months has guarded these children against accidental injuiy is 
of course, an open question. 

The experimental therapy has consisted in alternating administration 
of ovarian, thyroidin, and tetraglandular tablets, beside pituitrin injee 
tions. The therapeutic effect was estimated by systematic weighings anc 
by observations on the food requirements of the children. The successive 
administration of the preparations Avas folloAved for several months ) 
decrease in the rate of increasing Aveight (there Avas even a small, abso 
loss of Aveight) and by a loAvering of their craving for food, together avi 
an apparent decrease of the diuresis.'*^ 

*This, too, supports the view that several glands share in effecting the de\el i 
this syndrome. 
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A eiire of the maerosomia was not obtained, as mentioned, nor was 
sueh to be expected. But the treatment has unrinestionably improved the 
condition of the patients, and it may probably have contributed to ward 
off — for a while at any rate — the sad, predestined fate of these children. 


SUMMAKY V 

A new dysendocrine syndrome is described and discussed. On account 
of its clinical aspect it is called Maerosomia adiposa congenita. It was 
met with in the children of two sisters with menstrual disorders. Among 
9 children, born at full term, 7 were maerosomians ; and 5 of these died 
within the first year of life. Autopsj’^ (1 case) showed adenomata in the 
suprarenal cortex and aceummulation of eosinophiles in the thj^mns. 

Maerosomia adiposa congenita comes probably within the obese type of 
premature development (Guthrie and Emery), depending upon a hyper- 
function of the suprarenal cortex (Apert) ; it is in a class by itself, how- 
ever, through its lack of sexual abnormalities and hirsutes. Most likely 
maerosomia — as well as the suprarenal syndromes on the whole — is in fact 
a pluriglandular s 3 mdrome. 

Prom another point of view, maci’osomia adiposa congenita may be 
regarded as a lethal, hereditable abnormality, whose appearance may be 
explained as a phenomenon of transformative heredity or heteropheny 
{Siemeois). 
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TYPES OF OPAVES’ DISEASE^ 


ISRAEL BEAM, M.D. 

PHIIwVDELPniA 

A sUuly oi over 4000 cases oi Graves’ disease has led me to the con- 
viction that so-called exophtlialinic goiter is arbitrarily divisible into a 
nniuber of tyi)es. A prompt recognition of some of the vague forms of 
the disease is of manifest beiietit to the patient. 

In order that a diagnosis of Graves’ disease be valid, the following 
seven evidences should lie present in combination: (1) increased basal 
metabolism (in appro.ximately 99.5 per cent) ; (2) afebrile heart hurry (in 
99 percent); (9) tremor; (4) emotionalism; (5) fatigability; (6) dermo- 
graphia; (7) relative immunity to cinchonism (d) (97 per cent). Exoph- 
thalmos and goiter, while usually present, are absent in so great a per- 
centage of eases that the term exophthalmic goiter is misleading and 
should become obsolete. 



Klg. 1. Oruvob’ Dlhonsc — Incipient Type. 

While increased basal metabolism is absent in approximately one out 
of 200 patients, and taehjmardia does not obtain in approximately one pei 
cent of cases, for practical purposes these are constant enough to be con 
sidered pathognomonic of Graves’ disease. The ability to take iolaLve y 
large doses of quinine (1) without evidences of cinchonism is likewise 
factor which, though associated with a 3 per cent error, yet is a use u 
asset in diagnosis. ^ 

The division of a disease into types does not imply that these 
clear-cut differentiation one from the other. In all affections, an m 


*Fi-om the Bvam Goiter Institute, ITpland, Penn. 

(1) Bram, I. Tolerance for quinine in exophthalmic goner. 
53. 1928. 
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particularly in Graves’ disease, types indicate either the customary clinical 
picture or a departure of the symptomatology from the usual in varying 
degree, freciuently with the bearing of a greater burden by one bodily 
structure than bj" the remainder. 



Fig 2 Gia\es' Dise.ise — Chionic Type 



Fig 3 Giaves' Disease — Tjpe without Goiter 


ACUTE TYPE 

Tlie acute tj^pe of Graves ’ disease is rare. Its tragic cour.se is brief and 
malignant, with very rapid loss in weight, extreme tachycardia, hj^perten- 
sio)i, di.stressing palpitation, and cardiac arrhythmia. Fibrillation, auricu- 
lar and ventricular, is common. Fever may become hyperpyrexia, the 
temperature occasionally rising to 106 or even higher, associated with un- 
controllable nausea, vomiting and tliarrhea. Even hematemesis and melena 
may occur. Exophthalmos is marked, and trembling of the body maj' be so 
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.sfvcro iis to fimso vil)i'ation of the bed upon whieli the patient lies. The 
ba.sal inetabolic rate varie.s anywliere between plus 75 and plus 110 per 
eeiiL or more. Olten nietal)olie stnriies cannot be performed with aeeiiracj' 
because ot tlie [)atient .s condition. -Mental derangement is common, oeeur- 
ling as acute delirium, denumtia or maida. This form of the disease usu- 
ally ends latally trom e.\:haustion within from a few days to a few weeks. 






KiS. .'i. (Jnivt's' DIm-um* — T ypo ulOiout Kxoplitlmlnuis oi' G’oitor. 


The lo.ss in weight may occur at the rate of one to four or five pouucs a 
day, and ea.ses are on record in which one-half the body weight vas os 
within the brief period of the patient’s illness. 

An acute e.\:acerbation of the usual form of Graves’ disease ma.> 
proaeh the primary acute t3q>e in severity and is the usual cause o^ po 
operative death. During the course of th.yroidectomy or immediate j ^ 
commonly as the patient comes out of the anesthetic, ^ 
excitation, marked delirium, exaggerated tremor, extreme anxiety, c i^eu 
ing sweats, and, at times, hallucinations and mania. The pulse mou 
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180, 190 or even 200 per minute, soon becoming feeble and impalpable; 
there is high fever, vomiting, and incontinence of urine and feces, usuallj'^ 
terminating in fatal collapse within a few hours or a day or tAvo. Post- 
operntive crises are not quite so frequently encountered since the advent of 
the preoperative and postoperative use of iodine. 



Fig 0. Graves’ Disease — Type with Unequal E.\-ophthaImos. 



Fig. 7. Graves’ Disease — Thyioid Type. 

A. Patient who had been thyroidectoraized about a year befoio in a ieprcsentati\e 
clinic. The tliyroid had regenerated to an extent that knew no hounds and 
caused pressure s.vraptoms. 

B. Case in which iodine had caused such tremendous cnl.irgcment of the thyroid 
as to occasion pressure symptoms. 


Thought not quite as severe as the above forms of acute Graves’ di.s- 
ease, the crisis commonly observed in the average untreated or unsuccess- 
fully treated case yields a clinical picture replete with anxious moments. 
The basal metabolic and heart rate are decidedly increased, loss in weight 
is accentuated, mental symptoms become pronounced occasionally to the 
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yxtent ol’ iiisjinity, and gastrointestinal symptoms, especially nausea, vom- 
iting, and diarrhea may Ijceome so nnmanageahle us to endanger life. This 
may eojitinne for a period of from a few weeks to a few months, and if 
tile patient posse.sses sutlleient recuperative power there occurs a gradual 
leee.s.sion ol tin* severit\’ ot the symptoms and once more the .syndrome is 
that of (he avej*age ea.se. 



I''Ik. s. (inivc-i' I)Ui'a><‘--'r.v()'‘ wUli .\<lwi<)iii!i. 

(inivi's' DIsi'iim' of iirotnicO'd <iiinitlun in which there occur adenomatous infil' 
trutloti within tlie tliyrold. 

li. (!i'iive>' dl.si'ii.se s(i|iei'tiii(i(j-.ed as an linlepetldent eiitit.v ujioii a previously exist- 
liiK .slinitle (liyiuid adi'iioiiia. 


Oecnrring in the avenige form of the ilisease even wliile the patient m 
tiiiigibly improving, is the acute on.set of an exaggerated symptomatologj' 
resulting from (lie superimposition of a recent psychic trauma or shock. 
Such events its automohile iteeidents. Die sudden death of a relative, a 
narrow escape from a eontiagration, and in one instance resulting fatally 
sudden .separation from her hu.sband, were exciting cau.ses in our seiies. 
A formerly mild ease becomes severe, a sane patient itisane, an organicalb 
good heart may undergo .serious dilatation and fibrillate badly, an a 
patient in whom the prognosis appeared excellent may become inoiibiuic. 


INCUnENT KOK3IE FRUSTE TYFE 

The early or incipient or forme fniste type of the disease 
somewhat difficult to recognize. The eyes maj^ present a .stare wit i 
little tangible liulging; the thyroid gland may not be taugiblj goitrouy 
the heart rate may be normal or increased to 90 or 100 per minute, 
tj'eiuor may be unrecognizable to the inexperienced ej'e. 
behavior, nervousness, restlessness and insomnia, are in the laiva s ^ 
There may be no loss in weight; because of the excessive appetite 
indeed be an increase at this time. The basal metabolic rate may 
normal or Jiot in excc.ss of plus 15 or plus 20 per cent, and the pa le 
feel and appear in good health. On (jue.stioning, he may a mi 
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dice of some palpitation on slight exertion, some dyspnea, nervousness and 
undue fatigue, hut there may also be a sense of unusual exhilaration. 
While most eases of incipient Graves’ disease develop the affection in 
typical form, a small percentage remain mild or early cases for an indefi- 
nite period or throughout life. Man^'’ eases of so-called puberty hyper- 
plasia belong in this group. 

AVERAGE TYPE. 

The average typical case of Graves’ disease recjuires little comment, 
since exophthalmos, swollen tliju-oid, tremor and tachycardia, render diag- 
nosis an easj^ ta.sk. The condition is usuall}^ the development of the early 
or incipient type, although the period of transition maj^ not be great 
enough to be recognized during the earlj'' stage. In other ivords, the aver- 
age ease of the disease occasionally develops more or less .sharplj^ refiuir- 
iug a period of a few weeks for its full development. The well-known 
other features such as a pulse rate exceeding 100 per minute, a basal 
metabolic rate exceeding plus 20 per cent, the dermographia, sweating, 
loss in weight, muscular weakness, emotionalism, insomnia, and frequently 
diarrhea, are too well known to be discussed in detail. 



Fig. 9. Graves’ Disease — Cardiac T.vpe. 

A. Severe Graves’ disease associated with marked cardiac hypertrophy, hyperten- 
sion and impending decompensation. 

B. Same condition, iucUiding marked auricular fibrillation. 


CHRONIC TYPE. 

Chronic typical Graves’ disease is a term applicable to a form of the 
disease easily recognized, but rarely reaching a ci’isis. If crisis occurs it 
is not perilous. The incipient form of the disease has merged into the more 
characteristic and easily recognizable type, but the patient does not feel 
sick enough to abstain from daily duties and carries on about as before. 
An occasional day or a week may be spent in resting, but, generally .speak- 
ing, there is no period of subjective invalidism. The skin is unduly moist, 
but the tremor is moderate and does not interfere with work. The heart 
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i-ato may not exccocl 80 to .100 i)er minute, and may not be disturbing 
unless on unusual provoeation. The thyroid gland may be moderately 
swollen and typically hyperplastic. The eyes, too, may' present all the 
i't*aluu*s of the average ease. The W’cight may or may not be niarkedlj' 
reduced; and while on occasion there is marked emaciation, not infre- 
(piently a formerly obese individual may still appear obese. During remis- 
sions the basal metabolic rate may be (piite within normal limits, and occa- 
sionally may even present a minus I’cading. During the more active stage 
corresponding to pseudo-crisis, it may not e.'ccced plus 15 to 20 per cent. 
This torm of Draves’ disease may continue on without sharp manifesta- 
tions for ten or more years, when spontaneous recovery may occur, with or 
without evidences of my.xedema. Occasionally, too, an added psychic 
trauma may change this typi* to one of greater severity. 



KIk. 10. Griivos' IJIsoiiso — Ciirilluc Type. ' ..j, 

A. Very severe G'nive.s’ disease with badly degenerated heart, dccoiupcnsat on n 


nnusurea. 


of 


n. A similar ease in one wlio had undergone two thyroidectomies. DuiatJou 
Graves' disease over 1-t years. , 

C. neglimliig cardiac decompensation In a case of Graves’ disease of approxi 

10 years’ duration. nq very 

Itemark ; In each of the.se cases auricular and ventricular fibiillatou w 
marked. 


As a result of thyroidectomy but more often of x-ray treatment, a 
formerly average type of Graves’ disease may become milder and 
without crises and often with some evidences of myxedema. AmoUo 
patients of our series is that of a man whose Graves’ syndrome was o 
years’ duration, the x-ray treatments having been administered 1 yea 

before. . 

Again, a formerly severe or average case of Graves’ 
dergo spontaneous remission and remain as a milder, chronic case oi ^ 
or throughout life, the end resulting from evente incident to 
infection, chronic myocarditis, insanity, or a crisis following a su 

posed psychic trauma. 
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TYl^E WITHOUT GOITER. 

No thjH'oid enlargement oeenrred in approximately 19 per cent of this 
series. In other respects the syndrome did not differ from the typical. 
Here we must bear in mind that th 3 n’oid swelling is usually the last event 
in the syndrome. Oceasionallj'’ we note goiterless patients whose symptoms 
are more severe than those of the average. Since a normally appearing- 
thyroid area does not preclude the possibility of an intrathoracically 
located thyroid, the examiner must be capable of palpating the lower 
border of the thyroid, and when this is impossible au x-ra}^ examination 
must be made. More rarely, a patient with a normally appearing thyroid 
maj’- present aberrant thju-oid hj'-perplasia situated in relation with the 
pharynx, tongue, trachea, ovaries, or elsewhere. 



Fig. 11. Gi'aves’ Disease — Pituitary Type. 

A. Case of postoperative Graves’ disease, myxedema, and acromegaly, in a man who 
had been thyroidectomized in a representative clinic. 

B. A thyroidectomized sufferer from acromegaly. 

C. A case of atypical Graves’ disease and acromegaly in a woman wlio had not been 
operated upon. 

TYPE WITHOUT EXOPHTHALMOS. 

Exophthalmos was absent in 12 per cent of eases in this series. We 
must recall that in patients without exophthalmos it may occur in the 
advanced stage of the disease. Graves’ disease ivithout exophthalmos mis- 
leads diagnosis, especially when it is a fiuestion of differentiation from 
toxic adenoma. While a few observers have asserted their belief that 
exophthalmic goiter and toxic adenoma are virtuallj^ .synonymous, there 
are so many points of difference in the inherent makeup of the individual, 
the history of the ease, and the syndrome itself as to render their conclu- 
sion untenable. The uncommon instance in which Graves’ .s.vndrome is 
superimposed upon toxic adenoma ivitli the superadditiou of exophthalmos, 
merely indicates the existence of two distinct unrelated diseases. The 
points of similariti' and of difference between toxic adenoma and exoph- 
thalmic goiter are as little and as great as the similarity and difference 
between ehiekenpox and smallpox. 
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r, , »:X(,I.nTMAL.M„s .UN-I) (JOITKIC. 

in.. i!r --■■■ « --w™ 



"'I'l'll t'.VKQU.VL KXOI'lITllALMOS. 

J p<itk‘nt may {)r(‘.st‘iit unilati'ral slif'lit exoplitlialnios, and by the time 
t iis Jecoiiu's <iuite marked, the otiier eye may begin to protrude slightly, 
and thioiighout the course ol tlie disease one eye may bulge more than the 
othei. Again, during tiie process ol' recovery one eye may recede to normal 
^\)iile tlte other l)ulges for a time after tlie patient is veil. Occasionally a 
patient may present unilateral exophthahnos throughout the entire course 
of the disease. There is no relationship between uneiiual or unilateral 
exophthalmos and the degree of swelling of the thyroid on one side or the 
other, nor is there any relationship between unecjual or unilateral exoph- 
thahnos and the severity, cour.'-e or prognosis of the disease. 


VAGOTONIC TYPE. 

The vagotonic or para.sympatlietic type of Graves’ disease is charac- 
terized by a relatively slight inei’ease in heart rate and little or no sub- 
jective heart symptoms. Exophthalmos is slight, the pupils contracted, 
there is a Avide palpebral fissure with a marked von Graefe sign, and the eyes 
are excessively moist. Exce.ssive sweating occurs; there is intractable 
diarrhea and considerable bladder irritability. There is a tendency toward 
hyperehlorhydria and respiratory arrhjdhmia. The hair does not fall out 
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as ill the ease of sympatlieticotonia, and there is no tangible reduction in 
carbohydrate tolerance. 


SYMPATIIETICOTONIC TYPE. 

The sympatheticotonic type of Graves’ disease presents marked per- 
sistent tachycardia and subjective heart symptoms. Exophthalmos is 
severe, pupils are dilated, the Moebins sign is present, and epinephrin 
mydriasis is elicited. The ej'^es and skin are comparatively dry. There are 
no diai'rhea, bladder irritability, hyperchloi'hydria, nor respii’ator-y ar- 
rhythmia. The temperature is frequently elevated to Avithin one or two 
degrees above normal. There is a tendencA’- to falling out of hair and a 
reduction in carbohydrate tolerance. 



Fig l.S Gla^es’ Disease — Obese Type 

These patients illustiate Graves’ disease in individuals wlio despite a high metab- 
olism piesent a weight consideiably above 160 pounds. 


Let it not be supposed that sympatlieticotonia or vagotonia occur as 
distinct entities in the clinical picture. Any attempt to check up the find- 
ings in a given patient Aidll yield many apparent inconsistencies, so that a 
classification of exophthalmic goiter on this basis can be made in a relative 
sense only. In the average case, sympatlieticotonia seems to dominate over 
one group of complaints and vagotonia over another, Avithout either divi- 
sion of the autonomic nervous system gaining complete control. It is only 
AA’hen one or the other part of the involuntary nervous system holds exces- 
sive sAvay over the clinical picture that aa'c might designate the type of the 
disease accordingly. 


THYROIDAL TYPE. 

To say that there is a thju’oidal type of Grai’es’ disease may be re- 
garded as an obA’ious statement. When, hoivever, Ave take into account the 
vieiv that the thyroid is not the cause of the syndrome and Avhen Ave recall 
that in many eases the gland does not become suollen, the need for a de- 


174 


types of GRAVES’ DISEASE 


.SL*rii)tion ol‘ u “tliyroid type” of the dl.sciise is apparent. By the thyroidal 
type r reler to that form of the di.seasc in whieh the thyroid participates 
to an nntisnal de{'re(* in tlie symptomatology and, as it were, runs away 
with the [latient. This is eomiiaralile to the eoinmon clinical phenomena 
in which u tonsillar infection, prodneing secondary rheumatic endocarditis, 
the latter assumes the a.seenduney. The cause (largely unknown) of 
Graves’ di.seasc having produced thyroid hyperactivity, the latter domi- 
nate.s the symptomatology. 'I’he thyroid is tremendously enlarged, often 
to the extent of proilueing dyspnea, dy.sphagia and dy.sphouia. Sleep 
oeeurs in fits and starts and in a given position to ease the pressure upon 
the neck. In this type thyroidectomy appears the only rational thera- 
pentie procedure. Approximately 2 per cent of ea.ses may be considered 
as Iielonging to this type. 



I'M;;. It. Ciruvc.s’ UKscuiL — Iiiijiuio 'I'ypc. 

'I’hls piitioiit had iiudoi'Koiio u douhlt; llt;atloa and developed manic depiessi^ 
iimaulty shortly thereafter. 

U. A patient who had undergone subtotal thyroidectomy and who develope 
major p.syeho.sls within a few months thereafter. 


TYUB WITH ADBNOJI.V. 

A surterer from adenoma (cither simple or toxic), may develop Graves 
disease as an incident. The development of exophthalmos, excitability, an 
all the other characteristics of Graves’ disease in a patient who has ha^ 
an adenoma of the thyroid for some years is no reason for eoncludmo 
that we have before us a case of “toxic adenoma with exophthalmos. 
There is no more reason to believe that Graves’ disease cannot occiu m a 
sufferer from thyroid adenoma than that the rash of measles cannot olcu 

in a sufferer from chronic eczema. i • av 

Again, an oldstanding Graves’ disease with thyroid hypeip asia m^^ 

rarely undergo adenomatous, cystic, or even calcareous changes, n s 
an event the history of the ease reveals that the various nervous mam 
tations of Graves’ disease preceded thyroid enlarpment, an 
goiter became less throbbing and less sj^mmetrieal in the couise 
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PANCREATIC TYPE, 

■While in nearly all cases of Graves’ disease there exist a degree of car- 
bohydrate intolerance, in approximately 3 per cent the blood-sugar ap- 
proaches the height observed in diabetes and in approximately one per cent 
diabetes actually exists as a complication. In these cases we face a prob- 
lem resembling the combination of tuberculosis with diabetes mellitus, 
namely the fact that the one disease requires forced feeding, the other con- 
siderable starvation. 

Acidosis during the course of Graves’ disease is a problem requiring 
determination whether acidosis is due primarily to a crisis in the syndrome 
or to a complicating diabetes, or both. 



^ig. 15. GTrares' Disease — Postoperative Type. 

These two illustrations represent individuals who, despite expert thyroidectomy, are 
nevertheless sufifering with Graves’ dise.ase in sevei’e form. 


CARDIAC TYPE. 

Cases in which cardiac manifestations dominate the symptomatology 
may be regarded as cardiac types. The heart beats violently against the 
chest Avail, resulting in marked discomfort and even pain. In one woman 
of 45 the symptoms tvere practically identical tvith those of angina pectoris. 
The heart rate may be out of proportion ivith the basal metabolic rate and 
the other symptoms. The blood pressui’e is either normal or presents a 
varying degree of hypertension. When decompensation is impending the 
blood pressure is restored to the normal figure or below. During treat- 
ment the basal metabolic rate and all other symptoms of the disease maj" 
be fairly Avell under control, yet the heart may still be racing for a variable 
time. 


TUYilUS TYPE. 

The thymus type of Graves’ disease is often seen. Graves’ disease is 
commonly associated with enlargement of the thymus. If this organ is 
unusually large, tachycardia and other constituents of the syndrome are 



170 


'rVI'KS OK GRAVK.S’ [)r8EA.SE 


aecciitiiatcil. Malt* palii'iils in wlioiii dyspnea is out of proportion to the 
remaining' syinitloniatolof'V. whose skin is more or less of the “peaches and 
cream” Inn*, whose lymphatic f'lands are somewhat more prominent than 
usual, and whose ■'eneral demeanor partakes .'■omewhat of feminine trend, 
can he assumeil to iiresent the thymie form of exophthalmie goiter. While 
x-ray examinations are of assistance in diagnosis. th(*y are not always con- 
vincin'; nor eonelnsive. 



It!, (inivf,* DUoiisi'— I’D.HtdiK'ratlve Type. 
'I'lii'si' llirci' |iii(U-nts pri'''i‘iil it ceiiitiliiallon of 
tiravc.s’ (llM'iiM- fiiUowiiiK sui'Klcal atteiilloii 


laarUeil aiy.'fotloiaa and resUlnac of 
a l repri^siMi I a 1 1 ol lines. 


IMTUITAKV TYI'K. 

The patient presenting suggestive evidences of acromegaly maj he 
regarded as a sutVerer from the pituitary type of Graves disease. ^ 
leonine expre.ssion iind .some thickening of the lingers and toes chaiac eiize 
this type. Evidences of somatic pituitary involvement may he observe ^ 
unoperated as well as operateil patients. In those of adolescent a^e < 
mentiition in height, even to the point bordering on gigantism, is 
sionally observed. 

.VOKENAL TYPE. 

White dermographia, hypotension in which the systolic Wood 
may not exceed 90 or 100 mm., an overpowering fatigabi ity, an 
patches of pigmentation covering the face, limbs, body, anc ereii 
cons membranes, characterize the adrenal type of Graves c iseas . 
if ever, do these patients develop Addison’s disease. 

GONADAL TYPE. 

In women the gonadal type of Graves’ disease expresses 
presence of nterine or ovarian neoplastic ' p;iapism, and 

menstrual abnormalities. In the male, sexna “l iV ^ 

inferiority complexes of a sexual nature in which the 5 
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less directed toward the sexual self characterize this type. Sexual organs 
and functions are overemphasized. In most such instances the etiology of 
the disease is traceable to the sexual structures and life of the individual. 

OBESE TYPE. 

Graves’ disease with obesity instead of emaciation, even in the pres- 
ence of a high metabolic rate, is not unusual. The present Aveight may rep- 
resent the natural tendency toAvard overAA'eight, but not to the former 
extent. Thus a patient may present a Aveight of 160 or 180 pounds Avhieh 
may represent a loss of 30 or more pounds from the former obesity. Also 
Ave observe eases in Avhich the Aveight before the onset of the disease Avas, 
let us say, 140 pounds, and noAV is increased to 150 or more. The appetite 
being keen in Graves’ disease and the gastrointestinal tract in perfect con- 
dition, a quantity of food Avas taken AA'hieh corresponded to more than the 
needs of the individual, even Avith the excessive catabolism, and the Aveight 
became augmented. Usually the course of the disease eventually leads lo 
tangible loss in Aveight. 



Pig 17. Graves’ Disease with Hypertension. 

A. Case of seveie type of Glares’ disease in a woman of 67 with systolic blood 
pressure of over '200 mm. 

B. A similar case in a younger woman with a systolic blood pressure of approxi- 
mately 190 mm 


INSANE TYPE. 

There are three forms of Graves’ disease Avith insanity: (1) Patients 
Avho possess an inherited trait of insanity, in Avhom from the very outset 
the symptoms of the disease may be predominantly psychic. The first evi- 
dence observed may be a departure from customary behavior. The patient 
acts queerly and converses irrelevantly. As the disease progresses, this 
becomes accentuated, and in course of time a clear-cut psychosis is evident. 
(2) Patients Avho, Avithout any knoAvn hereditary tendency, suddenly de- 
A’elop insanity during the eoui’se of the disease. Occasionally this may be 
engendered bj’- a crisis Avith or AA’ithout a preceding psychic trauma. The 
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iiuliviiliuil licfoiiie.s uniiiaiia-'fablf, and tin; psycliosis predominates and 
lieeomcs (iu* major i)ro!ilein. (:j) Insanity as a result of the added shock 
of iin operation. In our serii's of .Ih eases ot iijsanity eoinplieatiiig Graves’ 
disease, 10 oeeurred in previously lliyroideetouiized patients. The psycho.sis 
is usually ol the iiianie-depre.ssive type, a.ssoeiated with a strong tendency to 
sell -de.st ruetion based upon an inleriority (;oiui)le.K and sol f-aceusatory de- 
lusions. and aeeompanied by visual and auditory hallueiiiations. Perse- 
eutory delusions may also oeeur. 


I’O.STOl'iat.VTIVK TVI'K. 

'I'he oulstaiuling features of postoperative Graves’ disease as compared 
to the average primary form are: (I j 'I’he course is usually more pro- 
tracted. response to therapeusis being rather tardy. 'Phis applies more 
espeeiall.v to the eireulatory and nervous .system and the exophthalmos. 



Klf;. IS. (Ji'iivos’ DlscasiL' — .I uvoiiHc Type. . , 

A. Typical Clrave.s’ (ll.sease oC .severe type In child oC a little over 11 }c.us 
15. Severe llrave.s’ dlsea.se la a youngster of 0. 

(2) 'I'hyroid ghiud regeneration is apt to resist all efforts at coutiol foi 
eonsidertible time. Indeed, the regenerjitive process is oeeasioiia j 
mushrooin-like as to load to the formation of a goiter greater in size la^ 
was the original mass. (3) The contrary may likewise be true— -the 
ated thyroid gland presenting such reduced function as to occasion 
dema despite the fact that the original symptoms of Graves 
largely prevalent. (4) The major psychoses, more particulai y ^ 
depressive insanity, have a greater predilection for thyroiclectonuze 
tients than those who had not been operated upon. 

NORMAL PULSE TYPE. 

In approximately one per cent of cases, the syndrome, though D pical 
in all other re.spccts (including a basal metabolic rate o ovei p 
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cent) yet presents a normal pulse rate. This is obviously a vagotonic 
manifestation, though the' other symptoms may not be predominantly 
vagotonic. 

LOW METABOLIC TYPE. 

The low metabolic t 3 'pe of the disease (in unoperated eases) occurs 
in approximately 0.5 per cent of eases. Despite all evidences of tj’-pieal 
Graves’ disease, the basal metabolic rate is entirely within normal limits. 



Fig. 19. Graves’ Disease — Senile Type. 

A Patient 01 years old. 

B. Case of severe typo in a woman of 71. 

HYPERTENSION TYPE. 

While hypotension characterizes the average case of Graves’ disease, 
occasionally the reverse is true in which the systolic blood pressure reaches 
175 or even 200 mm. These cases may be divided into three classes: (a) 
those in which hypertension is secondaiy to a preceding hypotension, the 
increased blood pressure being the result of circulatory hypertrophy; (b) 
those with ai’terial sclerosis in which Graves’ disease occurred rather late 
in life; and (e) patients in whom Graves’ disease is complicated with an 
independent malignant hj'-pertension. 

JUVENILE TYPE. 

In this series of 4000 cases, 43 were under the age of 12. A few 
occurred in children of three or four years old. While the eirculatorj^ and 
nervous systems bear the brunt of the syndrome, exophthalmos and thyroid 
swelling are usually moderate. The heart rate is frequently so rapid as to 
be entirely out of proportion with the remaining symptoms. Nausea, vom- 
iting and diarrhea are not as frequeutlj’- observed as in adults. Graves’ 
disease in the growing child approaching puberty is frequently associated 
with marked augmentation in height, implying unusually active pituitary 
participation. 
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SKNIhK TVl'K. 

In our M-i-ics jiiiproximah-ly fJ pt-r ci-nt arc beyond the age of 60. We 
niiglit term llii.s lorin ot (Jravc.s’ (Ii.sea.M* as the senile type, and their cliar- 
aeterislies are as tollows: Moderate or no tliyroid enlargement, moderate 
t’.'CopIithalnio.s, marked tremor, a .strong tendeney to hyj)erten.sion, and in 
the presems* of appropriate cooperation, satisfaetory prompt response to 
ajppropriate metlieal attention. 


.sr.M.M.vav. 


In the foregoing remarks. 2(1 varieties of CJraves’ disea.se are briefly 
(le.seribed. 'I’liese tyjies indicate not elear-ent species of the di.sease, but an 
iieeentnation or promineiiee of a .symptom or sym{)tom.s within a clinical 
pii'tnre presenting many features eommonly observed in alt eases. 

Tin* division of (iraves' <li.sease into tyi)e.s is therefore largely msefiil 
arbitrary device to stimulate a deeper study of the subject and an earlier 
recognition t)f the disease in the event of marked dei)artiire of the synipto- 
mat(dogy from the averau'e ease. 

A division of (Jraves’ disea.se into types will also hasten the day when 
it will be generally realized that (Jraves* .syndrome can mimic more atfec- 
tions than any other di.*-case in the domain of medicine, and will gam 


api)robation to the view that since (Jraves* disea.se is neither goiter aoi 
appears to be purely a disease of the thyroid, the .syjionym, e.xophthaliiuc 
goiter, should beeomc obsolete as misleading and a deterrent to progiess. 



FROEIILIGII’S SYNDROME AND ROENTGEN-RAY: 

SOME REFLECTIONS ON A CASE OF DYSTROPHIA ADIPOSO- 

GENITALIS 


DR. LEANDRE CERVERA and DR. R. TORRES-CARRERAS 

BARCKLONA 

CLINICAL HISTORY OP THE PATIENT 

S. S. is 17 years old; 1.68 SI. tall and weights 87 kgm. His face as 
well as the rest of his body shows a marked adiposity which forms folds on 
the cheeks, on a level with the lower eye-lids, which makes us think of 
myxedema and gives the patient’s face the appearance of having a per- 
manent smile. 

Pathological antecedents. The patient has very seldom been ill, hut 
about 3 years ago he had small-pox following which he began to get fat 
till he reached his present state. It is important to note that S. S. had 
been growing rapidly until he was completely cured. 



Pig. 1 — View of patient’s IwcK (November, 192G ) 

Pig. 2 — Fiont view of the same patient (November, 1926 ) 

Familg history. The only points worth noting are that the patient’s 
father has nervous tics, a choreifoi’m gait and suffex-s fi-om diabetes. 

Clinical examination. Naked, what most calls our attention is the 
marked g 3 Tiandromoi'phism (quite feminine pectoral and abdominal out- 
lines, great accumulations of adipose tissue on his pectoi-als, hips and 
mous veneris.) See Pigs. 1 and 2. 
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WiOJCLlCirS .SYNDKOirrO and ROENTGEN-RAY 

Tl.e skin oL- the inons veneris forms a fold which extends on both 
sides of tile lower alulominal re-ion. The genital organs are rudimentary, 
file penis IS very small and undeveloped and the right testicle almost 
impereeptihle. (Eig. ;j). The skin of this region is destitute of hair as is 
the rest of the hoily (chest and armpits). lie has no sexual instinct. He 
has never had an erection, and has a slight genu-valgum. The Roentgeno- 
gram of the hands shows persistent epiphysial lines. (Pig. 4.) The 



b'lh’. .\siiuct o( the Keiiltnl orKiuis. (Novoinbor, 192G.) 

Roentgenogram shows no jilniormality of the sella turcica. (Pig- 5.) 
imtient’s inclinations are towards children’s games and to study. He has 
a good memory tind great capacity for the cultivation of the sciences and 
above all for arithmetic. Educated in religious institutions, he seems to 
feel a certain propensity towards mjmticisin. 

He has a good appetite, and does not suffer from constipation oi 
diarrhoea. 

He has no respiratory or circulatory anomalies. 

Ilis nervous system is well developed and does not show any disoidei 
at all. He has great resistance against fatigue. 

The urine does not show anything unusual in its composition and tl 
daily quantity varies between 1500 and 2000 cc. 

Pharmacodynamic tests. Goetsch’s test gives a negative result- ^ 
Glaude-Porak hypophysine tests (post, lobe) also give negative resu s- 
arterial pressure (Max.=15 and Min.=8) increases one ^^^gree, D 
pulse does not change. The thyroidine test of Pansot-Riehard 
alter either the pulse or the pressure. 
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Based Metabolism 

(24tli November, 1926) 

Result: 1.557 Cal. per minute. 2242 Cal. in 24 bours. 

Standards: Krogb, 1.387 Cal. per minute. 

Boothby, 1990 Cal. in 24 hours. 

Deviation: -{-12% (Krogb). 

-}- 13 % (Bootbb}'-)- 

(Determinations made by Dr. Bellido. Catedra de Terapeutiea de la 
Pae. de Med. of Barcelona.) 

Diagnosis. In effect, this is made directly and bj’- exclusion. In both 
aspects we can be sure that the ease of S. S. is one of a syndrome described 
by Prbhlieh and termed by Bartels d 3 ’'strophia adiposo-genitalis. That 
the disorder from which lie is suffering ma}'’ have been occasioned by 
malfunction of the thju’oid gland is excluded by the pharmacodjmamie tests 
and the basal metabolism. Moreover, the patient states that he has been 



Fig 4 — Roentgenogram, patient's hands (November, 1926 ) 


taking thyroidine for 2 j^ears, in accordance with the prescription given 
by the Doctor who attended him, because his disease had been diagnosed 
as hypofunetion of thyroid gland. Before the patient visited us for the 
first time, this treatment had been intensified without any useful result 
being obtained. 

That the ease is one of essential primary euuuchismus is excluded by 
the gynandromorphism and the proportional length of the extremities. 

The origin of the hypophysial disorder which has to be considered as 
natural in the case in question is the small-pox, which the patient had 3 
years before, because the fii-st signs of the present sjmdrome appeared 
during his convalescence from this illness. 
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Whore docs the lesion lie! Of kite years the physiology of the hypo- 
physis has l)eeii, it may he exeessively, simplified in the sense of considering 
it as a triple gland (anterior lobe, posterior lolje and pars intermedia). 
X he posterior lobe ha.s b(‘en taken to be a simple organ I'egnlating fat 
metabolism or at least as regulating fat distribution in the body. Prom 
this it ha.s been dedneed (hat the d.vstrophia adi[)o.so-genitalis must neces- 
sarily be the result of hypofimetioJi of the posterior hypophyseal lobe. 
On the other hand to (he anterior lobe has l;een ascribed control of growth 


and of the doveloi)men( of I)one and the genital organs. The pars inter- 
media is .snpj)o.seil to have the same function as the posterior lobe although 
more intensely. 



If Ave accept this scheme as a whole Ave are obliged to admit in conse 
cpience that in our patient the whole of the gland has been attacked an 
has become hypofiiuctiomil 

Treatment. Admitting the logic of the hj'pothesis of the complete hypo 
function, Ave tried to stiniidate the Avhole function of the hypophysea 
gland, choosing for preference the x-ray. 


SUMM.VKY OF THE ROENTGEN-RAY TREATMENT 

Prom 11th December, 1926, to 27 August, 1927, he was given 
applications of 14 of an Erythema dose upon the skin of different parts _ 
the craniinn (small in size in order to avoid depilation). In eacti app 
cation the F. S. D. ,vas 35 cm. with port 6X8; K. V. S. 200 and 4 inA. 


filter 0.5 mm. Cu and 2 mm. Al. . . , i re- 

The total radiation of the skin Avas 3.25 B. D., the tota 


ceived by the hypophysis Avas 1.12 B. D. 
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DATA OF THE SITTINGS AND PARTIAL DOSES 


11th December, 

1926- 

-Left temporal. 

(10%E.D.) 

18th 

( t 

it it 

( i 

C { 

29th 

i 1 

Right “ 

( ( 

( t 

8th January, 

1927- 

CC it 

i i 

C i 

11th 


Anterior frontal 

( 7% 

“ ) 

24th 

t <, 

Middle occipital 

( ( 

i c • 

28th 

i ( 

Ci H 

i i 

( { 

26th March, 

C < 

‘ ‘ frontal 

i i 

{ i 

2nd April, 

( < 

Anterior ‘ ‘ 

i i 

1 c 

9th “ 

< ( 

Upper parietal 

(10% 

“ ) 

25th June, 

< < 

Anterior frontal 

i { 

C i 

9 th July, 

i c 

Posterior occipital 

c i 

i i 

27th August, 

( i 

Right frontal 

( 7% 

“ ) 



Pig. 6 — Aspect of genital organs in August, 1927. 


Results. The first results of the treatment were demonstrated after 
considerable delay by a marked decrease of the fat in the pectorals and 
iu the upper zone of the hips, an increase of the diuresis (cpiantities above 
2 litres without ever reaching 3) and the appearance of the first hairs on 
the genital organs. Suddenly, after 6 months’ treatment (10 sittings), 
erections began to take place and the sexual instinct awakened. At this 
time the sexual organs were fairly well covered with hair, the aspect 
of the penis almost normal and the left testicle cpiite normal, while the 
right one had undergone marked development. (Pig. 6.) The fold of 
adipose tissue above the mous venei-is had disappeai-ed and the features had 
become much more plainty marked. 

At this point of the treatment, the basal metabolism was once more 
determined. The folloiving results were obtained: 



ISG l^ROELfCrr'S 8VNDROAIE AND ROENTGEN-RAY 

Busul Meliibolism 

hc.sult. 1.0^2 Cal. per minute ; 2185 in 24 lioiirs. 

Siandurds: Krof^li, 1.4()-1 Cal. per minute. 

Kiiippiu'j, 2107 Cal. in 2-1 hours. 

Jh'viulion: -}- .OS^c 

(Dr. Eellulo. Ciitedru de Teraiieuliea de la Eae. dcMed. of Barcelona.) 

fu spile of his apix-aring to get thinner, the patient has gained 1 kgm. 
compared with ins weight on heginning the treatment. It is also worth 
noting that during all this time he grew 2 em. in height. The date of the 
last sitting was 27th August, 1927. 



The final examination was made on the last of October and from it 
we deduce that S. S. is already a normal individual camying out in a 
proiser manner all the physiological functions, feeling all the restlessness 
of the normal male, and offering in the clinical examination an harmoni- 
ous organic configuration. A roentgenogram shows, however, that the epi- 
physial lines have not yet become ossified. (Pig. 5.) This particularity has 
sufficient importance for us to leave it to be dealt ■with in another article. 

The boy’s father, given the results obtained, states privately that he 
is afraid that we may have given him too much treatment, because his 
fondness for study and his mysticism have disappeared and their places 
have been taken by a great liking for the cinema and dancing. 

It is very probable that more than one case of dj^stropliia adiposo-geni- 
talis, considered as a sjunptomatie manifestation of the classic eunuclus- 
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mus, has been a simple state ol! liypofuuction or disfunction of the hy- 
pophyseal gland, or it may be a veritable Prbhlieh’s syndrome due to 
functional disorders of the hypophysis Avithout neoplasm. 

Those who may feel themselves inclined to believe that the case dealt 
with in this article may be one of those belonging to the category of pri- 
mary eunuchismus Avill be able to obtain from the result of the x-ray treat- 
ment of the hj^pophysis ample scope for meditation. 
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COI\IA wrni lAIARKED HYPERGLYCEMIA AND 
RECOADMiY: REPORT OP A CASE 


II. CLARE SIIEPARDSON, M.D. 

AND 

EVELYN M. ANDERSON, M.D. 

I'rom the Department of Jlcdicine, University of California I^Iedical School 

SAN FRANCISCO 


Relatively lew ea.ses of very jiiarked hyperglycemia iu diabetic coma, 
with recovery, have been published; coiiscijuently it .seems worthwhile to 
report a ease that we have had opportunit}' to studJ^ 


l'h(‘ patient, a man aged 50 year.s. entered the Univei’sit}" of California 
Ifos])itaI on .Inly .'JI, 192S, in coma. He had had symptoms of diabetes for 
the previous IS months, but for the past 6 months a feeling of lassitude 
and weakne.ss had been steadily increasing. His weight had decreased 
trom 220 pounds to 195 pouiuls All his teeth had been extracted just 
th ree weeks before entry with the hope of improving not only his general 
condition hut also a neuralgic pain that had recently developed in his right 
arm, In.stead of the anticipated improvement, however, his symptoms 
increa.sed to sueh an extent that his vision became blurred and severe 
restlessue.ss accompanied liy mental depression developed. Notwithstand- 
ing the.se danger signals no medical advice was sought, and he finally sank 
into profound diabetic coma. 


He entered the hospital at 1 P.M. on Jul}' 31, 1928. His face was 
deeply flushed, skin dry, lips a cherry red, and his breath smelled heavily 
of aeetone. He was irrational and extremely restless. His temperature 
was 37° C (rectal) ; pulse lOl and markedly irregular due to multiple 
extra systoles. The respiratory rate was 32; there was but slight evidence 
of air hunger. Blood pressure was 130/80. Urine examination showed 
complete reduction of Benedict’s Solution and acetoue+ + ++. Blood 
sugar determination revealed the unusual hyperghjcemia of 1090 mgm. 
per 100 cc. of Mood. The plasma was creamy white, and the blood 
cholesterol content was 705 mgm. per 100 cc. Unfortunately the test for 
plasma COo was spoiled before the material reached the laboratory. 

The immediate treatment, besides the giving of insulin, consisted of 
gastric lavage with Avarm water, heat to the extremities, and hypodei- 
moclysis of 500 cc. of normal salt solution. Very soon the patient was able 
to take fluids by mouth, and 2500 cc. of water was given in the fiist 12 

hours. 

The urine was tested every half hour and insulin administeied, the 
dosage varying with the degree of reduction of Benedict’s solution bu 
not exceeding 20 units per dose. Prom 15 to 20 units was given every 
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hall; hour so that after seven hours the patient had received 210 units. At 
this time the blood sugar was 601 mgm. and the blood cholesterol 670 
mgm. per 100 cc. Ilis general condition appeared to be unchanged. In 
the next Syi hours, he received an additional 160 units of insulin. There- 
after for the ensuing eight hours, because the urine (tested hourly) was 
either entirely sugar free or nearly so, no insulin was administered. Fluids 
were, however, continued. At the end of this time the urine showed only 
a trace of sugar. 

At 8 A.M., August 1, the blood sugar Avas 516 mgm. and the blood 
cholesterol 400 mgm. per 100 cc. He Avas noAV Avide aAvake and quite alert 
mentally. In the first 24 hours he received 405 units of insulin and 5950 
cc. of fluids consisting of 600 cc. of orange juice, 600 cc. of gingerale and 
4750 cc. of AA’ater. 

For the next 24 hours the urine Avas tested for sugar every hour from 
8 A.IM. until 10:30 P.M. and insulin aa^s again administered in dosages 
depending upon the amount of reduction of Benedict’s solution. In all, 
260 lAiiits of insulin Avas given during this period. The patient’s food con- 
sisted of 550 cc. of orange juice and 400 cc. gingerale, and the total fluid 
intake was 4075 ce. 

On the morning of the third day the fasting blood sugar Avas 282 mgm. 
per 100 cc., and the blood cholesterol 362 mgm. A program, similar in all 
respects to that of the preeeeding day, was maintained except that only 
165 units of insulin Avas given. The patient received 600 cc. of orange 
juice and 300 ce. of gingerale, as part of a fluid intake of 3500 cc. 

The fasting blood sugar on the fourth day Avas 154 mgm. per 100 cc. 
bAit the blood cholesterol remained someAvhat high, at 345 mgm. The 
insulin given on this day amounted to 135 units. In addition to the fluids 
tAA'o soft boiled eggs were alloAved. 

On the fifth day he received the same amount of food — and only 75 
units insulin. 

A regimen Avas then established consisting of the folloAving diet: 
CHO — 100 gm., P. — 40 gm., F. — 10 gm. (calories — 650). Insulin was 
given in four doses, 30 units before breakfast, 30 units before lunch, 30 
units before supper and 10 units at midnight. In three days it Avas possi- 
ble to loAver the insulin by 5 units per dose. From that time on the diet 
Avus gradually increased and the insulin decreased irntil within tAAm Aveeks 
after entry into the hospital, the patient AA^as on a diet of CHO — 100 gm., 
gi^-i F. — 75 gm. (calories, 1375) Avith 20 units of insulin before 
breakfast, 15 units before dinner, and 20 units before supper. His fasting 
blood sugar Avas 170 mgm. per 100 cc. and cholesterol 207.5 mgm. He 
remained in the hospital an additional four daj^s, 18 days in all. On dis- 
charge from the hospital he felt Avell and strong and his urine was entirely 
sugar free. It Avill be noted that no alkalies Avere administered. It is felt 
that they are not only unnecessary but may at times actually produce 
harmfifl results. 
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A fairly extciisivo review of the literature reveals but two reports of 
individuals who recovered from diabetic coma Avhen the initial blood sugar 
determinations were higher than that found in this case. Curtis (1) rc- 
[Ku'ted the limling of a blood sugar of 1680 mgm. per 100 ce. of blood and 
Fo.ster (2) lias had a patient who.se blood sugar wa.s 1260 mgm. The 
e.xtreme hyperglycemia of 17-10 mgm. per 100 ee. of blood reported by 
Argy (:5) i.s tlie higlicst yi'l recorded, but his patient died. Other cases of 
marked inereasi* in the blood sugar content have been reported by Pitfield 
( 1) — 1700 mgm. jier 100 ce.. by Jo.sliu (5) — 1370 mgm. and by Paddock 
((0 — 1(1 10 mgm. Their patients, however, fa 

^^■.M.M.VUV OF 'n{K.\T.Mi:NT IX C 
blood Sugar 

l.sl 21 hours lOdO iiigm. per 100 cc. 

2ml 21 hours old mgm. per 100 ce. 

.'trd 21 hours 2S2 mgm. per 100 cc. 

•1th 21 hours 1.1 1 mgm. per 100 ce. 

:1th 21 hour.s 


iled to siirviA'e. 
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-105 units 
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ELECTROCARDIOGEAPIIIC SIGNS ASSOCIATED WITH LOW 

BASAL METABOLISM 

WILLIAM D. REID, M. D., and FLORENCE L. KENWAY, M. S. 

- From The Evans Memorial 

BOSTON 

In recent years the endocrine glands and conditions due to their mal- 
function have been subjected to intensive study. IMucli has been written 
that is obviously speculative in character, but gradually there is emerging 
considerable that is proven fact. It is the purpose of this article to review- 
some of the pertinent literature on the clinical and electrocardiographic 
aspects of low basal metabolism and to report a study of the electrocardio- 
graphic findings in patients exhibiting a low rate of basal metabolism. 

CLINICAIi LITERATURE 

No mention is made of any endocrine disturbance in a series of well- 
known books on cardiac subjects (1, 2, 3, 4, 5). Others (6, 7) speak of 
the heart in goiter, but do not mention thyroid deficiency. Osier (8) says 
that the heart is normal in myxedema. Romberg (9) has one paragi’apb 
on myxedema heart. Hirsehf elder (10) says that while symptoms of car- 
diac weakness are present in myxedema, they are not prominent features 
and are of little importance in connection -with disease of the heart. Simple 
hypothyroidism is not mentioned. 

The medical journals during the past fifteen years report a few inves- 
tigations on this subject. Hertoghe (11) of Belgium in 1914 wrote an 
excellent paper describing the symptoms and treatment of a score or more 
myxedematous patients. He says that infiltration which is brought on by 
thyroid insufficiency causes the muscle cell to increase in size so that con- 
traction is delayed in onset and slow in execution. This applies to both 
the involuntary and the voluntary muscle. The above explanation might 
well account for the flabby heart action noted by others. 

Hertoghe goes on to say that the nutrition and excretion of the nerve 
cell is hindered. The transmission of motor, sensory, and voluntary impulses 
is delayed by infiltration of the cell itself and its supporting- connecting 
tissues. As far as the heart is concerned, this may cause cardiac pain with 
radiations like those of angina. Dyspnoea is present, more or less markedly 
according to the severity of the myxedema. 

Zondek (12) in 1918 pointed out the absence of medical literature on 
the lieart in myxedema, and reported observations upon four patients with 
this disorder. He found the heart to be bilaterally dilated, often to a 
high degree, with indolent action, slow rate, normal blood pressure, and 
electrocardiographic changes. After thyroid medication he noted that the 
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lii'art rduniod to about tlie Jionnal size, the action became vigorous the 
rate iiien-aseil moderately, and tlie blood pre ' “ 

O’l 1, 


.tw .muasto mouerateiy, and the blood pressure remained unchanged. 
1 Ik; electrocardiogram gradually reverted to normal. 

The lollou-iug year, A.s.smann (13) reported a ease of myxedema in 
u-liieli Zondek’s elinieal observations were repeated. Digitalis, diuretin, 
and thcoein were without beneficial effect, but the later administration of 
thyroid therapy was entirely sucee.',.sful. Zondek (14) contributed a .second 


Digitalis, diuretin, 
f administration of 
(14) contributed a .second 

article in Ifil!). 

Meis^ni'r (In) reported three more eases of myxedema, confirming 
Zondek s observation of the dilatation, which receded after the resort to 
thyroid medication. Lnlorlunately no elect rocardiogi’ams were obtained 
trom the.se patients in tin* untreated stage. A few more reports by other 
obM-rvers have been published, but since they concerned chiefly the elee- 
troeardiouraiihie findings their enumeration will be deferred until the 
subse(|uent .^ection of this article. 

Kalir (ItJ) believes heart failure is a prominent feature of all cases of 
my.vedema. and that a mild degree of heart failure, with very slight dilata- 
tion of the heart, is not at all infrequent in women patients past the age 
of ■};"). e.vhibiting slight but definite evidence of hypothyroidism. He reports 
four eases with dilatation in all the heart chambers which improved under 
thyroid medication after failure to respond to digitalis. 

Christian (17) and AVillius and iraine.s (IS) do not agree with Pahr’s 
eonelu.sioji.s. Christian (17). among 32 cases of myxedema, found only 10 
showing any cardiac disturbance, and none of these re.sembled the type 
described by Fahr. 

AVillius and ITaines (IS), from a study of 162 cases of myxedema, 
conclude that there is no characteristic heart failure nor cardiovascular 
disease in tin's disorder. 

Fahr. in a later paper (19), again insists that the term ‘■myxedima 
heart” is justified, since in myxedema, symptoms of heart failure are often 
found which are nearl}' or completely relieved by the administration of 
thyroid extract. He finds it hard to understand why Willius and Haines 
failed to find heart failure in the large number (162) of eases they report. 
(One wondei's if these were all true luyxedema cases or hjT)erthyroidism 
without myxedema.) He cites several reports in the German literature 
which agree with Ifis findings; that is, myxedema cases with .symptoms of 
heart failure which were relieved when the basal metabolism had returned 
to normal lender tliyroid medication. Fahr reports six eases in this paper 
in which like results were noted. One subject, pre^dously reported, had 
been studied four years. Her cardiac symptoms returned whenever the 
thyroid medication was suspended or reduced to the point of giving a 
subnormal basal metabolic rate. 

Lawrence (20) has pointed out that depressed basal metabolism means 
a depression of functional activity of all the organs eoncerned m furmsh- 
in- ener-y and nutrition to the body. This leads to enfeebled heart beat 
He° makf a clislinetion between myxedema and tbyro.d la.ln.-e w.tl,o,.t 
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myxedema, there being greater depression of cardiac function in the former. 
He says that the patient with myxedema tires easily when subjected to 
exercise tests, but the heart rate does not increase as much as does that of 
a normal subject. 

Means (21) states that in myxedema the cardiac output per systole 
may be reduced 50 per cent, and that the blood flow and work of the heart 
are similarly diminished. 

Sturgis (22) reports 15 myxedematous patients, but evidently did not ■ 
think the heart an ijnportant factor, as he omits any data pertaining to ' 
cardiac conditions, although he gives a detailed statement of findings. 

Means, White and Krautz (23) question whether there is an abnor- 
mality sufficiently eharaeteristie to justify the term “myxedema heart,” 
but say that the condition of the heart in myxedema is important. An 
occasional myxedematous patient presents a type of cardiac flabbiness which 
is truly due to his low metabolic level. They point out that myxedema 
predisposes to arteriosclerosis. This may cause damage, just as it does in 
non-myxedematous patients. Too free use of thyroid extract in eases in 
which arteriosclerosis is present is dangerous because a rapid rise in 
metabolism increases the work of the heart bj' increased blood flow and 
may overwork a sclerosed heart. Also it has been observed that in cases 
of angina pectoris with myxedema the anginal symptoms often become 
more severe as the rate of the basal metabolism is raised to normal. There- 
fore, in such cases, it is important to keep the metabolic level below that at 
which anginal symptoms occur. 

Bead (24) discusses pulse I'ate in i-elation to basal metabolic rate, and 
.states that the pulse rate varies directly with the basal metabolic rate, 
Sturgis and Whiting (25) agree with him in thinking that the pulse rate 
is of value in giving an idea of the basal metabolism. Higgins (26) found 
the pulse rate below 70 in only a few eases, and in some a definite increase 
above normal. He explains this by the fact that milder grades of thyroid 
deficiency are generally associated with other pathologic conditions which 
may alter the pulse rate ; an accelerated pulse may therefore exist in spite 
of h 5 ’poth 3 woidism. 

LITERATURE ON ELECTROCARDIOGRAPHIC FINDINGS 

The electrocardiograph has been used to a limited extent in studying 
patients with low basal metabolism, especially in cases of myxedema. 

Zondek (12) apparently was the first investigator in this field. In his 
four cases of myxedema he found the P and T waves to be small or absent. 
After effective thyroid therapy these Avaves gradually reappeared, and if 
medication urns pushed Zondek I’eported that the P and T waves may 
gradually assume an abnormal height. In his second contribution (14) 
Zondek reported that he used the reappearance of these U'aves as an indi- 
cation for stopping the administration of thyroid therapy, and their 
diminution for resumption of the drug. This investigator also found the 
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heart and electrocardiogram to be normal in osteomalacia, the hypogonad 
state, infantilism, eunuchoidism and adiposogenital dystrophy. 

Nobel, Rosenblutli and Samet (27) obtained the electrocardiograms of 
eleven children Avith myxedema and confirmed Zondek’s findings in that 
the B aiid T waves Averc very small, sometimes absent. They then em- 
ployed needle electrodes and took the current from the che.st Avail over the 
precordia. This procedure demonstrated the presence of normal P and T 
Avaves. These investigators, therefore, concluded that the abnormal elec- 
trocardiogram in myxedematous children is largely due to changed resist- 
ance in tlie skin, and tliereby an expression of altered metabolism, but not 
of an aljiiormal jnechanism of the heart. They explain the normal elec- 
trocardiograms in tAVo of their patients (infants less than two j^ears old) 
as line to the le.ssoning of skin resistance in the A'ery young. 

Tiiesc Avorkers found the electrocardiogram to be normal in mongoliaiA 
idiots. 


Gardner (28) stated that he had examined the electrocardiograms of 
275 patients with a Ioav rate of the basal metabolism and found them nor- 
mal sitve in m^'xedema. lie does not, hoAvcA'cr, giA^e a detailed analj^sis. 
It is clear from his article that he appreciates the fact that a Ioav basal 
rate ma.v be found in non-thyroid conditions. Gardner records six case- 
histories of myxedema, but only a single electrocardiogram. In this he 
noted periods of marked auricular flutter, arborization block (so-called), 
and inversion of the T Avave. These findings gradually returned to normal 
during a period of four year.s. 

Thacher and AYhite (29) report 14 cases of myxedema at the Massa- 
chusetts General Hospital. They believe that there is a distinct parallelism 
betAveen tho T AA'ave of the electrocardiogram and the basal metabolic rate 
in hj'pothyroidism, the T AvaAm being not more than 1 mm. in height in 
lead 2, instead of 2 Jiim. or more,, as in the normal electrocardiogram. They 
found also a general deerease in potential of all deflections in all leads. 
Tiiej'^ point out that Ioav potential in all leads is found in myocardial exhaus- 
tion due to serious coronary sclerosis, a fact Avhich appears to sIioav that 
cardiac action is sluggish in luj’-xedema. These 14 cases give an aA’erage 
heart rate of 68. There Avas no definitely abnormal axis deviation. 

Thacher (30), in an earlier paper, found a low, flat, or inverted T m 
cretinism as Aveli as my.xedema. Mongolian idiots shoAved no eleetroeaidio- 
graphic changes. 

It has been shoAvn (31) that the T wave of the electrocardiogram is 
modified by three factors: (1) Duration and order of excitation in the 
various fractious of the heart; (2) the relation of the anatomical axis to 
the recording electrodes; (3) the magnitude of the electrical resistance in 
the extra-cardiac tissues, especially that caused by polarization and capacity 
chano-es in the skin. A small or absent T Aimve associated with smaL initia 
complexes (QRS) found in myxedema and some other conditions maA le- 
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explained as tlie result of an increase in electrical resistance and capaeity 
clianges in the skin and tissues. 

■Willins and Haines (18), in their study of 55 eases, found electrocar- 
diographic abnormalities ^vhich disappeared under thyroid medication. 
They note negative T waves in one or more of the three leads in 23 cases. 
An aberrant QRS was found in one case, delayed A-V conduction in 
one case, and one showed auricular fibrillation. Twenty-eight were normal. 

Hamburger (32) and co-Avorkers, in a study of 32 cases of thj'roid 
disease, report changes in the T Avave folloAAdng iodine medication and 
thyroidectomy. They foiind that, in most instances, iodine medication 
resulted in diminution of the height of the T Avave, AARile subtotal thyroidec- 
tomy Avas folloAved hj’’ even greater loAvering. They concluded therefore 
that decrease in basal metabolic rate paralleled decrease in the height of 
the T Avave in these eases. 

White and Anb (33), on the other hand, found very limited parallel- 
ism betAA'cen the basal metabolism and the amplitude of the T AA'ave in a 
series of 27 cases of thyroid disease, but in hj^pothyroidism they found a 
loAv T AA'ave AAdiieh increased under treatment. In this paper, hoAvever, 
they record only 3 eases of Ioav basal metabolism Avith T Aimves — 0.25 mvt., 
0.15 mAd. and 0, re3pectivelj\ 

Means, White and Krautz (23) found electrocardiographic changes in- 
volving the P Avave, and Ioav amplitude AA'hich disappeared after treatment. 
They do not state Avhat they consider to be the height of the normal P 
AA'^ave. Fahr (16), reporting one patient only, finds a slightly atypical 
intraventricular block with low or flat T in all leads and a normal P. The 
QRSg AA'as negative, as one would expect with right bundle branch block. 
The block disappeared after thyroid medication, the QRS became positive, 
and the T Avave became first diphasic and later normal. When thyroid 
medication Avas discontinued, the changes reappeared. Pahr says that the 
QRS may be split and Avide, but this is less common than changes in the 
T Avave. A negative QRS, is found in severe cases Avith mild dilatation. 
In a later paper Pahr (19) reports that this patient, after six months of 
treatment Avith thyroid extract, revei-ted permanently to the split and pro- 
longed QRS, despite a normal rate of basal metabolism. 

Curshmann (34) Avas unable to confirm Zondek’s findings in the electro- 
cardiogram of patients Avith myxedema, and states he Avould not plaee the 
marked vahie on these signs as does Zondek. 

Some signifieant experimental AA'ork has been reported by Lueg (35). 
He removed the thyroid gland from rabbits, dogs, sheep, and goats Avhen 
young, and later found the P and T Avaves to be Ioav (the so-called Zondek 
signs), and also a reversal of the ventricular complex. This investigator 
Avas able to change a normal electrocardiogram of either man or animal 
into one resembling that found in myxedema bj" using speeial electrodes 
(a fcAv square millimetres of platinum). He measured the eleetrieal 
capacity of the skin and found at certain levels the introduction of a con- 
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cUmisct ot 0.7 luicrofai'utls causetl changes in tlie electroeardiograiu. Lueg 
state.s that rt'iiioval of the tliyroid always causes a lessening of the value of 
the eleclneal capacity in the skin if a welLmarIced myxedema has appeared. 

Ic a.sserts tliat tlio changes in tlie electrocardiogram in myxedema are due 
to increased polarizability iii the skin and believes that the electrical cur- 
rent lead olf (/. (>., by the electrodes) from tlie body is no longer a true 
rejjresentalive of the electrical clumges in the heart. 


mCHSOX.VL STUDIES 


1 In' electrocardiographic data reported seemed of such interest and 
possible importance in diagnosis that we wislied to investigate the subject 
Inrther. '1 he relativi'h’ small number of patients examined by most of the 
(u'evions ohs('rvers did not seem enough from which to draw conclusions, 
i herctorc we have tried to a.ssemblc a large enough group of eases Avith 
low basal metabolism to show the freiiueney of the changes reported. Our 
study represents a total of 300 ca.ses. We have comimred the findings 
shown in the electrocardiograms of 260 eases with basal rates of from — ^10 
per cent to — IS per cent, with tho.se .shown in the electrocardiograms of an 
equal number of patients who.se ba.sal metabolism Avas normal (betAA'een 
— 10 per cent and -fid Pc'r cent) and 70 patients Avith a basal metabolism 
above normal (ranging from -fid per cent to -f96 per cent). 


/iV.s'/dt.s'. Our results show a Ioav P aativc (0.1 nivt. or less) in 96 of 
the 260 eases Avith low basal metabolism, as compared Avith 87 of the 260 
eases Avith normal basal metabolism; a Ioav T (0.1 mvt. or less) in 37 of 
the first grou[) and in 46 of the second group; Ioav R (less than 1.0 mvt.) 
is found in 50 of the first group as compared Avith 37 of the normal group 
(sec Table I). 


There is, therefore, no striking difference in the heights (voltage) of 
these three Avaves in the tAvo groups, Ioav P and Ioav B being found slightly 
more often Avith a Ioav basal metabolic rate, but Ioav T more often in the 
normal group. A single Ioav AA-ave Avas found more often in the normal 
group, but 2 loAV Avaves Avere more frequent in the Ioav basal gz’oup. Three 
Ioav Avaves Avere foAind in 10 of the eases Avith Ioav basal metabolism (2 being 
eases of real myxedema) and in only 3 of the normal group. Invert QRS 
in lead 3 Avas practically the same in both groups, being found 81 times 
in the normal and S3 times in the group of cases Avith Ioav basal 
metabolism.* 

The eases diagnosed as hypothyroid shoAV a slightly higher percentage 
of loAV AAmves than is shoAvn in the whole group, Avhich includes othei eudo- 
ei’ine distui’bances. Among the eases of hypothyi’oidism AAmre many Avith 
mild myxedema, but only six in Avhich the myxedematous state Avas an out 
standing feature. When the electrocardiograms of this small group ot 


• Footnote.— Since we U.avo been unable to p‘ Javgs 
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TABLE I 


Comparison of the Electrocardiographic Findings in Hypothyroidism and in Low, 
Normal, and High Rates of Basal Metabolism 



Total 

Number 

1 

Pj 

low 

% 

i 

1 *4 ^ 

R low 
, all leads 

Of 

1 

; QHS 

1 invert 

' Cjf 

1 


No low 
wave 
% 

1 wave 
low 
% 

2 waves 
low 
% 

3 waves 
low 

Of. 

to 

Hypothyroid* 

so 

41.3 

10.3 

lUfflQI 

32.5 

32.5 

45.0 

28.8 

20.0 

0.2 

I.OW B. M. R 

200 

31.2 

14.2 

10.2 

31.0 

30.2 

52.8 

29.2 

15.0 

3.8 

Normal B. M. R 

200 

33.4 

17.7 

14.2 

31.1 

30.1 

48.2 

37.8 

11.15 

1.15 

High B. M. R 

70 

27.1 

17.2 

15.7 

31.1 

37.1 

51.5 

38.0 

10.1 

1.5 


"Included In low B. H. R. group. 


Plato 1 Illustrating Table 1 



low B.U.R. Hyjiotbyroia Hormal High B.U.B. 


marked myxedemics are analyzed, five show low P and T waves, three of 
these having R waves less than 0.5 mvt. and two, R waves measuring 1.0 
millivolt in the lead giving the maximum deflection. The sixth ease had 
been already treated and shows normal voltage, hut invert T in leads 1 and 
2. None of the six have an invert QRS in lead 3. 
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TABLE II 

Analysis of Electrocardiographic Findings in Low Basal Metabolism 


UlliJNOSU 


■: .Vo. ill 

»._.M. It. 

Uroip 

- 10 ” 

lo 

— :o'; 


Ijlu li.*y 

till.') ii) 

I i.iK^ii'ic 1 lin'iiKf.. 
.Voi.-lii. iorriiie 


Itiiot'oroil t 

1‘it'i.l.iry. . 

(lU'Uli. . ^ 

l]r.rl f ji'Vil l.’iii'ocf . . 

.Vo.!-I.’iiL!i);."ir.o 


.Slmnins 

.'-'Un 

I.'ilmtc I 


' Vo. in 
11. .M. n. 
Groan 

to 


1’: 1 mni. 
ortr-i 


1 mill, 
or lc.J 


Shonin" 

Imllc-iteJ 


1’; I mill, 
or Ic,? 



Tr 1 mill, 
or It‘*r 

’ o.r 

-■ .s 7 

0 0 

* 10 G 


Showing l! 

!• Sign B. .\f. n. 

Indicated i' —10% 

. '1 to 

Vo. 

■ i —10% 

% i| Totals 

1’: 1 
O' 
10 

1 

mm. '■ 

0>S 1 

71.5 I SO 

100. 'i 70 

1 21 


ii ■ 3s 


;! 45 


Tj I mm. 
or li'.ij 
S I o7.2 
0 0 . 


Showing 

Sign 

Indicated 


Low Pj 
33 41.3 

3S 34.2 
0 23 S 

7 18.4 

IS 40.0 


Low Tj 
13 I 10.3 
S 10.5 
1 4.7 


H)|iotli>rci.i] . 

l^!^i^^ry 

Giiimd. 

l[iicl.i'-ilieil Knducr. 
.Voii-L'mloeriiio . . 


Ihpolhyrdiil 
Piluitiry... . 
(jonad. . 

Unci i«iificd l.'ndocr 
.S'oii-Kndocriin; 


llvpotliy roid 
i'iluit.ary 
(lonad. . . 
Unclassified Mmlocr 
Voii-Kiidocrine 


Hypothyroid 

Pituitary 

Gonad. 

Unclassified Endocr 
.Voii-Eiidocrino 


Hypothyroid 
Pituit.iry. . . . 

Gonad. ... . 

Uncla.ssified Endocr 
Von-Endocrine... . 


Hypothyroid 

Fituitary 

Gonad 

Unclassified Endocr. 
Non-Endocrine 


.Ill leaili 
it le. 1.1 than 
1 cm. 


U 111 .! th.in 
1 cm. 



30 


.Vegal 


Ijllh 

,• 36 

12 

• 51 

IS 

IS 

5 

r 

6 

13 

!) 

50 


Vcrative 


.Vono of the 
aliovc 
12 I 33 3 



j None of the 
allot e 


Vo low wavo 


No lownate^i 



1 low wave 
3 I 10 0 


2 low Wat e.s 


S .1.3. 1 


lllcsathaii 
1 cm. I 
7 I 30 0 


Vccatitc 

Qlt.-i 

- - 1 

0 0 . 


None of the 
above 
117 1 
0 0. i 


37 14.2 





1 

6 7 j 

Vo low wave 

1 7 I 

0 0. 



j. 

1 

6 7 1 

1 low 
5 

1 

wave 

35 7 1 
100. 



6 

40 0 |_ 



Veeatite 

QKSs 

26 32.5 

22 28. 9 


None of the 
above 

I 26 I 32.5 


No low wave 


[ 137 52.8 

1 low wave 

23 28 8 

23 30 3 

6 28 8 

9 23 6 

15 33 3 

76 29 2 


2 low waves 
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TABLE III 

Annlysis of Electrocardiographic Findings in High Basal Metabolism 


DuriMtsii) 

] .Vo. in 
11. .M. ft 
. Group 

I 

f to 

•rito'o 

r ^3-3 

: 

wing 

ign 

f.atctl 

i N’o. in 
• 11. .M, It 
Group 

J +31% 

Shniving 
. Sign 

laJiiated 

1 No. in 
B. .M. I 
' Group 
+ II'.'o 

Showing 
t. Sign 

Indicated 

B. M. 
+10% 
to 

Showing 

Sign 

Indicated 

No. 

c* 

.Q 

to 

j +io^i 

No. 

r* 

/O 

to 

; +00% 

No. 

c* 

/o 

■ +96% 
Totah 

No. 

/O 

Hyjfr;th>rouI j I* 

.MucI. A UncHi. l.'nd.j Id 

Til 

or 

0 

4 

0 

rum. 

Icjj 

0. 

3.3 3 
30.0 

8 

3 

0 

1*1 1 
Of 
2 

5 

3 

mm. 

lce.a 

25.0 

0. 

33.3 

11 

1 

t o 

Pj 

or 

3 

0 

I 

mm. 

Icoa 

27.3 

0. 

50.0 

— 

23 

16 

31 

1 

w Fi 

21.7 

25.0 

32.3 

ToU 

< 31} 

10 

37. S 

1 30 

5 

25.0 

14 

4 

2S.0 

70 

19 

27 1 


1 

Tj 1 

mtn. 

i 

Tj 1 mm. 


TjI 

mm. 

■■ 




1 

Of irtj 


or Itu 


or lcs3 






0 

0. 

.8 


J 0. 

n 

0 

1 n 



0 

Mird. A Unrloj. I’ntj 

-i If 

1 

S.3 

3 

1 

33 0 

1 

0 

'■a 



12 5 

.Von.l-r.dw.iie 

j fO 

1 


0 

0 


<> 


H 

■n 


32.3 

Total 

1 30 

5 

13. .S 

30 

7 

33,0 

H 



70 

12 

17.2 


3 

It ICAJ 

thna 


U Icsd 

than 



BS9I 





1 

1 cm. 


1 cm. 




Low It 

lI>Kn!Of'>i«l 

J f 

1 

35.0 

H 

0 

0. 

11 


KB 

23 

I 

4 3 

Misd. A UncKi. limj.j TJ 

1 

33 3 

3 

t 

33.3 

1 



16 

5 

31.3 

.Vou-I’.mfocrina j I’O 

3 

15.0 

O 

1 

11.1 

•> 



31 

5 

16,1 

Total 

{ 31} 

8 

22 2 

mpm 

•> 

10 0 

11 

1 

7.1 


11 

15 7 





Ni gathc 


Ncga 


■■ 

Nega 

tire 



QU.") 


QIU. 


■ i M 


QRSj 

n>i>crtn>f«Jd 

I' 

2 

50 0 

s 

3 

37.5 ' 

11 

3 

Bel 


8 

24.8 

.MlhI. a U.’icl.Li, Enil 

If 

T 

33 3 ' 

3 

3 

lilOEl 

1 

0 

jpii 

Bn 

7 

43.7 

.Voii.l.'ii.!(H.Tmi) 

30 

3 

35.0 1 

0 

3 

33 3 J 

•> 

1 

ail 

31 

9 

29.1 

Total 

1 

30 

11 

30.0 

20 

9 

ESES 

11 

4 

28 6 I 

70 

31 

34.1 



Nona of the , 


None of the !l 


None 0 

' the Ij 


>1000 0 

the 



alx)\e 


al>o> 

0 1 


.■>1)01 



abol 

e 

IlMicrtlijriiid 1 

1' 

1 


S 

5 

03.5 

11 

7 

63 0 

23 

13 

o6 0 

Mucl. A Uiicl m. End.' 

U 

3 


3 

0 


1 

1 ; 

dill 

16 

4 

25 0 

Noo-Knilorrino j 

30 

7 

35 0 1 

HUI 

1 

11 1 1 

2 

1 

iiul 

31 

9 

29 1 

Total 1 

30 

11 

““if 

30 

0 

30 0 

14 

9 


70 

26 

37 I 


'Of thuo four caiia. one only WM ili.iKnoicd ao truo lijporthjroul. Ono ViS a case of goiter with possible hypcr- 
tliyroi'liaiii, in ono tlio dbgnoiia nan toxic tliyroidosis, and in the other thyroid dysfunction. 


Tile group witli high ba.sal metabolism shows a higher percentage of 
low T waves in lead 2 than does either the entire low group or the hj^po- 
thyroid group, but low P in load 2 and low R (all leads) are not found as 
often, tliougli the dift'erenee is not great. A negative QES in lead 3 is 
found slightly more often in tlie high than in either of the low groups. 

These comparisons will he made clearer by a study of Table I. Table 
II shows the entire group of low basal metabolic cases analyzed aecordmg 
to diagnosis and rate of basal metabolism, and Table III eouipaies the hig 
basal metabolic group in like manner. 

T Wave. Willius and Haines (18) reported a negative T wave in one 
or more leads in 23 of their 55 cases. The occurrence of T and S-T changes 
in our electrocardiograms is shown in Table IV. 


PERCENTAGE T AND S-T CHANGES 

Tl.ese figures show that invert T and S-T changes are not 
Eten in the group with low basal metabolism than in ei ler o 
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TABLE III 

Analysis of Electrocardiographic Findings in High Basal Metabolism 


Dugnosis 

No. in 
B.M.R. 
Group 
+10%- 
to 

+20% 

Showing 

Sign 

Indiuntcd 

No. in 
B.M.R. 
Group 
+21% 
to 

+40% 

Showing 

Sign 

Indicated 

No. in 
B.M.R. 
Group 
+41% 
to 

+06% 

Showing 

Sign 

Indicated 

B. M. R. 
+10% 
to 

+96% 

Totals 

Showing 

Sign 

Indicated 

No. 

% 

No. 

m 

No. 

% 

No. 

% 



■1 

wave 


11 

wave 



wave 


miiiH 

Hyperthyroid .'. 

4* 

wm 

75.0 

8 

mm 

75.0 

U 

mm 

72.5 

23 

mm 


MiscK & Unclas. Kixii. 

12 


33.3 

3 


33.3 

1 


100.0 

16 

Wm 


Non-Endocriue 

20 

mm 

50,0 

9 

2 

22.2 

2 

■1 

50.0 

31 

11 


Total 

36 

17 

47.2 

20 

9 

45.0 

14 

10 

71.5 

70 

36 

51.5 



1 low 

wave 


1 low 

wave 

■1 

t low 

wave 

■ 

1 low 

wave 

Hyperthyroid 

4* 

1 

25.0 

8 

2 

RiWil 


3 

27.3 


6 

26.1 

lilisci. & Uoclas. iDzid. 

12 

7 

58.3 

3 

2 

66.6 


0 

0. 

Bvl 

9 


Nou-Endocrine 

20 

7 

35.0 

9 

5 

55.5 

2 

0 


■1 

12 

38.8 

Total 

36 

1.6 

41.7 

Hi 

9 

45.0 

mm 


21.4 

70 

27 

38.6 



2 low wavea 


2 low 

waves 


2 low 

waves 


2 low 

m 

Hvoerthmid 

4* 


0. 

8 


0. 

11 

0 


23 

0 

lEii 

M:sd. & Unclas. End. 

12 

2 

10.6 

3 

Bl 


1 

0 


16 

2 


Nou-Endocrine 

20 

3 


9 

1 

11. 1 

2 

1 

50. 

31 

5 


Total 

36 

5 

13.8 

H 

1 

5.0 

14 

1 

7.1 

mm 

7 

10.1 



3 low 

waves 


3 low 

waves 

■1 


waves 


3 low 

waves 

Hypcrthiuoid 

4* 

0 

0. 

8 

■a 

■h 



0. 

23 

0 


Miscl. & Unclas. End. 

12 


0. 

3 


0. 


0 


16 



Non-Endocrine 

20 


mm 

9 


0. 

2 



31 

1 

3.2 

Total 

36 

0 

0. 

20 

0 

0. 


0 

0. 

■1 





Pulse 

Av. 


Pulse 

Av. 

■ 

■ 

Av. 


■ 

IHI 

UyperthjToid 

4* 

107 

8 



114 

23 

111 

Miscl. k Unclas. Eud 

12 

87 

3 




16 

95,9 

Non-Endocrine 

20 

89 

9 

83 

2 

133 

31 

90.0 

Total 

36 









*0f these four cises, one only rraa diagnosed aa true hyperthyroid. One was a case of goiter with possible hyper- 
thyroidism, in one the diagnosis was toxic thyioidosis, and in the other thyroid dysfunction. 


TABLE IV 

Percentage T and S-T Changes 


Gbocp 

No change 

j 

Ta only 

Ti 

— T 2 leads 

— T 3 leads 

S— T change 

Normal 

48.2 

35.0 

2.7 

5.0 

0.38 

7.7 

low 

55.7 

36,5 

0.77 

2.3 

0.3S 

6.1 

High 

60.0 

24.3 

2.86 

5.7 

2.86 , 

! 

7.1 


groups. These changes, except for invert T in lead 3 (often not considered 
abnormal) were infrequent in any group. 

Bliythm. As to rhythm, of the 260 low basal metabolic cases, 220 
showed normal rhythm or sinus arrhythmia, 15 simple tachycardia and 15 
normal rhythm with premature heats. Only 10 showed any significant 
arrhythmia, 8 being partial aurieulo- ventricular block (P-R greater than 
0.21 second) and 2 intraventricular block. Ninety-three had pulse rates 
not exceeding 70 peir minute. 
































































































202 electrocardiograms AND BASAL METABOLISM 


Of the 260 sxibjects with normal basal metabolic rates, 210 sliowM 
normal conditions or sinus arrhythmia, 29 simple tachycardia, 9 normal 
With premature beats, and 12 arrhythmia, of which 7 were partial aiiriculo- 
ventrieular block, 3 intraventricular block, and 2 auricular fibrillation. 

Fifty-two had pulse rates not exceeding 70. 

It is evident that delayed conduction, either auriculo-ventrieular or 
intiaventrieular, does not parallel low basal metabolism, since its occurrenc* 
is practically the same in both the above groups. 

The rhythms found among the 70 cases of high basal metabolism were 
as follows : Thirty-four normal or sinus arrhythmia, 27 simple tachycardia, 
4 simple tachycardia with premature beats, 2 normal with premature beat.s, 
1 paroxysmal tachycardia, and 2 auricular fibrillation. Five had pulse 
rates not exceeding 70. It will be noted that conduction defects were jwt 
present in this gi-oup. 

It has been stated that the electrocardiogram reverts to normal as tlie 
low basal rate rises to normal dui’ing thyroid tlierapy. 


A second ti’aeing was obtained in 14 cases after ti'eatment with thyroid 
extract. Four showed no change in basal rate and no change in lb'* 
voltage of the electrocardiographic waves. Three, which had a basal rati* 
from 11 to 20 per cent higher in the second test, showed no change ij) tbe 
electrocardiogram. One .subject of myxedema, whose basal metabolic rate 
went from — 39 to — 3, showed mai'kecl increase in voltage. A pituitary 
dysfunction ease showed marked increase in basal rate with slight ineroasi' 
in voltage. In one case the basal metabolic rate dropped from — 22 ]>cv 
cent to — -33 per cent, but there was no change in the electrocardiogram. 
Another subject whose basal rate dropped from — 7 to — 20 had Icwer 
voltage in the second electrocardiogram. Two others, in spite of a .slightly 
higher basal rate showed slightly lower waves. One with an increase in 
basal rate of only 2 per cent showed slight increase in voltage. 

In brief, then, in the 5 eases in which the basal rate wa.s definiti'i.' 
higher (at lea.st 11 per cent) at the time of the second elect raeardiogram. 
in only 2 was the voltage higher, while in the three others it remaim d 


unchanged. 


COilMEXT 


One of the articles on the electrocardiogram in my-Kedema uhieli fii 

came to our attention states : . . There is a distinct parallelism la t's"U 

the T wave of the electrocardiogram and the ba-sal metabolic latt in i>{ 
thyroiclism” (29). This did not agree with our e.vpcrience and our contm-^ 
with endocrine patients, the study of whom is the chief \vork of this mUi 
tution (The Evans Memorial), made us aware of tlie dift'eremt at-''' 


• Footnom.— Till- M.I', an .irtit'u-Ul -.tIuiuUtion In fuller I'- 

The electrical re^i-tance at tlie time of the secona eUetroL-ir .. i ) , jj.,! juat la 

that recorded at the fir.st. This may have .tCfected the ac- _ It U • ■ • !■ .-t'''' 

ay'to i)lioto-r.ipb the -taiidardizati.m In • .'ch el.'ctr.H-ardl'.-rani 
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liypotbja'oklism -witli myxedema and witliout tlie latter. l^Iauy o£ the 
reports qiTOted in the literature we have reviewed do not contain evidence 
of making this distinction. It seems probable that this very fact accounts 
for the diversity of the opinions on the heart in myxedema. 

It is worthy of note that Pahr reported but six cases of myxedema, 
and stated that these were all that were found in a period of six years in 
the General and University Hospitals in Minneapolis. It is not surprising, 
therefore, that our group collected in the course of three years numbers 
but six patients. No one who has found the cardiac findings in myxedema 
as first described by Zondek, reports more than a small number of cases. 

The author of the most recent report (36) expresses the opinion that 
there are probably two groups of eases of myxedema heart ; those in which 
thyroid medicatioir is followed bj’^ restoration to normal and those in which 
it is not. Perhaps the development of arteriosclerotic changes, to which 
myxedema predisposes, is the reason, for the pernianency of the abnormal 
findings. 

SUMMARY 

It has l^een reported by various observers that patients having a low 
rate of basal metabolism show certain characteristic signs in the electro- 
cardiogram. These signs are : A low P wave in lead 2 ; low R in all leads •, 
a low T in lead 2 ; inverted T in one or more leads ; delayed auriculo-ven- 
tricular conduction; and spread and notched QRS. An estimate of the 
reliability of these electrocardiographic signs was undertaken on a some- 
what larger series of patients than had hitherto been reported. 

A study of 260 low basal metabolic cases, 260 normal basal metabolic 
cases, and 70 high basal metabolic cases showed that the above changes 
were not frequent enough in the first group to be called characteristic of 
low basal metabolism, ilore than half these cases showed no low wave 
and only 3.8 per cent showed low potential in all three leads. The cases 
diagnosed as hypothyroid showed a slightly higher percentage of low 
voltage curves, but even in this group, nearly half showed no abnormally 
low waves. The findings in the group with normal and in the group with 
high basal metabolism were not conspicuously different. Invert QRS was 
practically the same in all four groups. Delayed conduction, either auricu- 
lo-ventricular or iutraventricular, was found only infrequently. Invert 
T and S-T changes were not more frequent in the group with low basal 
metabolism than in the groups with normal or high basal metabolism. In 
the five untreated cases of myxedema, all showed low T waves, and four 
showed low P waves as well. R rvaves less than 0.5 millivolt were found 
in three cases, and in each of the remaining two the R wave equalled 1.0 
millivolt. 

In conclusion, then, no electrocardiographic findings characteristic of 
low basal metabolism were found in this study of 590 cases. The definitely 
myxedematous subjects, on the other hand, showed the changes described 
by other investigators. 
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STUDIES ON OXYTOCIN AND VASOPRESSIN: 
PRESSOR ACTION^'t 


L. W. EOWE, M.S. 

The pressor action of posterior pituitary extracts was first commented 
on by Oliver and Schafer (1) in 1895. -The tolerance caused by large, 
frequently repeated, intravenous doses was noted by Howell (2) in 1898. 
The quantitative pressor response of a deeply anesthetized dog ( Chloretone 
preferably) to small, infrequently repeated (not oftener than evei’y 15 to 
20 minutes) doses of pituitar 5 ’’ extraet was the basis of the earlier stand- 
ardization of the first commercial preparation (Pituitrin, 1909) though the 
method was not published by Hamilton (3) until 1912. Largely due to 
the use of modifications of the proposed pressor teehnique the results 
obtained by other workers were not so satisfactory and the oxytocic test 
proposed by Dale and Laidlaw (4) in 1912 found favor as the method of 
standardization. This method seemed more logical because of the clinical 
use of the product in obstetrics and was recommended in the IJ. S. P. X 
in spite of the admitted difficulties attendant upon its successful appli- 
cation and its large experimental error (20 to 25 per cent). English 
workers represented chiefly by Hogben, Sehlapp and Macdonald (5, 6, 7, 
7A) have published extensive experimental work on the pressor effects in 
the spinal eat but the teehnique is much more elaborate than that with 
the ehloretonized dog and the accuracy is certainly no greater. 

The recent separation of two active principles — a pressor and an 
oxytocic principle — from pituitary extract by Kanim, Aldrich, Grote, Rowe 
and Bugbee (8) proves the necessity for the use of a pressor method of 
standardization as well as the oxytocic method. For that reason some of 
the results of about 20 years’ experience with the pressor method in this 
laboratory together with pressor experiments with the separated pinnciples 
will be detailed in the hope that some of the difficulties encountered by 
others may be solved and a basis for a more universally acceptable pressor 
method may be reached. 


THE PRESSOR TECHNIQUE 


Since this was first described (3) and later defended in 1916 by Ham- 
ilton and Rowe (9) further experience over a period of twelve year's has 
only served to strengthen our belief in the , necessity of using a pressor 
method and in the relative accuracy and practicability of our present 
teehnique. Closely following this publication (9) further experience with 
the oxytocic method gave more favorable results and for fully ten years 
both methods have been in constant use in this laboratory. 


from the Medical Research Lahoratorles of Parke, Davis & Co., Detroit, 
PitresMn® res^c'ctivelv*'^ 'vhich these active principles are now available are Pitocin and 
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Health}- dogs, preferably of medinm size and sliort-Iiaiml, are eom- 
pletel}- anesthetized by chloretoue. A 40 per cent solution of chloretone 
ill 40 per cent alcohol is injected intraperitoneally, using about 1 cc. per 
kgm. body weight [for details see article on chloretone anesthesia (10)]. 
This gives a deep, steady, lasting anesthesia with a lowered blood pre.ssure 
but one which responds quantitatively and, in most animals, to a satisfac- 
tory degree. Small doses corresponding to 0.04 cc. (1 cc. of a 1 to 25 
dilution) of U. S. P. X standard pituitary extract are given intravenously 
not oftener than every 15 minutes and the rise in blood pres.sure recorded 
on a kymograph from one of the carotid arteries. The first reaction on any 
animal should usually be disregarded as it does not entirely agree with 
succeeding reactions from the same dose. Comparison of the quantitative 
pressor action produced by the doses of “standard” and “unknown” on 
the same animal at alternate intervals will ultimately give two set.s of 
equivalent reactions which complete the pressor assay of the unknown. 
Adjustment to 100 per cent potency and a second assay complete the 
pressor .standardization of the preparation. 


PRESSOR STANDARD 


The almost universal adoption of the international unit of o.vytocic 
activity indicates the need of an analogous pressor unit. In mir first pub- 
lication on the separated principles (8) we suggested in a prelinnuary way 
a pressor standard such that standard pituitary extract U. S. P. X would 
contain 10 pressor units per ee. and .standard desiccated posterior lobe 
TJ. S. P. X would contain 2 pressor imits per mgm. 

This subject was carefully considered at the meeting of the Ilealtb 
Committee of the League of Nations held at Frankfort, April 25tli to 
28th, 1928, and the following statement was made: “The Commission 
further recommends that the activity of any such preparation siiould la, 
expressed in relation to the international standard in units ot pn’.s.uj/ oi 
oxytocic activity, and that, in each case, the unit of such (uiivit!) di.ill .c 
that of 0.5 mgm. of the standard poAvder.” The adoption of fhh logjca 
pressor unit by such an international bodj- Avould seem to place tin inia 
stamp of approA-al upon it as a means of stating definitely pituit.ir} {totoK. 

of this type. 

In my experience of fifteen years with this method it has 
happened that as many as 25 or 30 quantitative reactions niv^ 
obtained from one animal AA-ithout the .slightest cA'ideiiee ot to ' ^ 

depve.ssor action. The.se liaA-e been the objections Aoiced b\ u , 
pressor method and, in my opinion, tliey are due to iin in.-'Ui i With 
of anesthesia as Avell as an insufficiently loAvered biota 
ether or chloroform anesthesia or e\’en with ineomj) < tt e i 
the.sia I have often .seen the depre.s.sor effect which piece. 
and this detracts from the accuracy of the test. \ i .an 1- 

vailiim neither the depre.s>or nor the pre-^-or action ot a iti - 
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inguie 1. Above, partial detail of 14 successive standard doses Below, abbreviated reactions for routrne pressor tests 
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depended upon to be cpiantitative. With the px’oper depth of anesthesia 
(which can best be attained by a very large single dose' of chloretone) it 
often happens that an accuracy of ± 10 per cent can be obtained while 
other animals may be used to give approximate results to be cheeked later. 
Pig. 1 shows a large number of consecutive injections into one dog without 
tolerance and depressor action (the first reaction is a little greater than 
the rest). This Pig 1 shows the contrast between partially detailed 
reactions and abbreviated reactions. The latter we always use for routine 
pressor work because of the ease of comparison and the conservation of 
tracing space. 
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KiKiire e. Kffect of degree of ancsthe.sla upou pre.'jsor action. Small and large de^' ^• 
Liglit and deep anesthesia. 


experimental data 

The pressor action of the separated fraction.s, Vasoprexsin and Oxy- 
tocin, has been the subject of considerable experimentation. In the artic •• 
announcing the separation of the active principles (8) few detai > \\tT. 
.riven of the pressor action but the absence of hi-sta.nine was nu-ntion.-. - 
Very recently Gaddum (11) has published some work on tlie ' 

principles which also shows the absence of histamine, mit. - 
Lailed cttcct of lurg,- and au.all do,» nf Pi.,.i,ri„. ^ a.o,.r.-..n an.l O.,- 
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tocin under light and deep chloretone anesthesia. It will be noted that 
with the first four reactions the anesthesia was so light and the blood pres- 
sure so high that small doses produced only a slight pressor action and in 
two cases this was preceded by a slight depressor action. Later with the 
same animal under deep chloretone anesthesia there was no tendency to 
depressor action, even with large doses, though there was a marked devel- 
opment of tolerance due to the large doses. 

This depressor action of pituitary extract under certain test conditions 
has been the subject of concern to many pharmacologists. Since histamine 
in very small amounts produces such a marked fall in the blood pressure 
of an anesthetized dog it was natural to assiune that this depressor action 
might be due to histamine. Such depressor action which is frequently 
encountered is not characteristic of ordinary doses of fresh pituitaiy 
extracts and is not produced under conditions where histamine in very 
small amounts will produce a marked depressor effect. 

This alone wonld rule out histamine as the cause of the depressor 
action which can be produced either bj^ pituitary extracts or very large 
doses of oxytocic fraction. 




I'/. 




- 



I 



Figure 3. Bather large doses of Pitultrin, Vasopressin, Oxytocin and Histamine after 
treatment with sodium hydroxide. Also small dose of Pituitrln before ti’eatment. 


As a further proof of the absence of histamine in these fractions 
potent solutions Avere treated Avith strong sodium hj’-droxide solution (2N.) 
for at least one hour Avith the result that both the pressor and oxytocic 
activities Avere totally destroyed (see Fig. 3). Histamine hydrochloride in 
a 1 to 10,000 solution Avhen similarly treated AA^as still active as a depressor 
and oxytocic agent. There is another more logical explanation of the 
depressor action and that is the excess acid. Ordinary pituitary extracts 
contain 0.25 per cent free acetic acid and Fig. 4 shows the depressor 
action of 2 ec. of undiluted pituitary extract compared Avith that caused by 
2 cc. of 0.25 per cent acetic acid on a dog anesthetized Avith ether. Abel 
(12) produced a marked depressor effect on an etherized cat Avith a very 
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large dose (8.75 mgm. in 2 ee.) of his highly purified tartrate. The blood 
pressure was abnormally high when the second and larger do.se was given 
and the excess acid was evidently stronger than the pressor principle. 

Toleiance to Vasopressin can be developed just as to Pituitriu with 
improper techniciue. Small doses repeated too frequently will produce 
^ such a result even in an animal that is properly anesthetized. Figs. 4 and 
5 show the tolerance from large and small doses of both Pituitriu and 
Vasopressin under chloretone and ether anesthesia and the lack of toleraiiee 
Avith small doses and proper anesthesia. 

It will be noted from Pig. 4 that a small dose of Pituitriu and Vaso- 
pressin first produced a marked rise in blood pressure ivhile a rather largo 
dose of Oxytocin produced a very small pressor effect. Later when larger 
doses Avere glA^en more frequently tolerance developed so rapidly that 100 



times as much Vasopressin produced no prc^-sor effect fliough it .d^o pio 
duced no depressor effect. Ili'-tamine still produced a iiiatk<‘d and <hai 
aeteristie depressor effect. ^ ^ 

Figure 5 shoA\s the eon-istency of pre.^sor response in No 2 to So J 
after No. 1 was a little greater than the rest. No 8 to No. 12 du.u a i e i- 
nite degree of tolerance from the same small doses repeated eu-ry 
minutes” instead of every 15 or 20 minutes. No. Id 
normal reaction after a 20-minute rc.st. No. 14 to No. Ift ^ 

smaller response from the same small dose giw.i every . 

to No. 23 show the tolerance to large dosC-, ot ^ asopieHun >- 
lh4n too frequently. No. 25 is the result of a large do-e ot Ov-to-u. an 
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shows little, if any, depressor or pressor action. No. 25 is the character- 
istic depressor effect from a very small dose (0.1 mgm;) of histamine. 

The use of different anesthetics such as ether, ehloralose, etc., has 
been tried and it seems apparent that not quite as great a degree of 
accuracy can he expected with the animal under these anesthetics as under 
chloretone. A deep, steady and safe anesthesia could not be maintained 
with these anesthetics and even when the anesthesia was fairly deep the 
blood pressure was not low enough to prevent an occasional depressor 
reaction. 

SUMMARY 

1. The pressor action of Vasopres.sin (the pressor principle of pos- 
terior pituitary extract — now Pitressin) is shown to be entirely similar to 
that of an active extract. 



Vigiivo 5. Lack of tolerance (1 to 7). Tolerance short time (8 to 1C), large doses (19 
to 23). Lack of pres.sor or depressor in large dose of Oxytocin. 

2. The pressor action of Oxytocin (the oxytocic principle of posterior 
pituitary extract — now Pitociu) is shown to be chiefly due to the presence 
of the very small amount of unseparated vasopressin. 

3. Neither vasopressin nor oxytocin produces a depressor action 
under proper test conditions. 

4. Evidence is submitted to show the absence of an appreciable 
amount of histamine in either vasopressin, oxytocin or pituitriu. 

5. Tolerance to vasopressin as to pituitriu can be produced with 
large or even small doses injected too frequently and lack of tolerance can 
also he shown with proper test conditions. 
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6. The technique of a pressor method which has proven satisfactory 
and practical as a quantitative index of pressor potency of pituitary 
extracts over a period of 20 years is again given in detail and suggested 
for adoption as the standard method of assay for this type of pituitary 
activity. 

7. A pressor unit is defined which is logical and analogous to the 
international oxytocic unit. This pressor unit was suggested previously 
and was tentatively adopted at the recent Frankfort conference of the 
Health Committee, League of Nations. 
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Book Reviews 

The Sihple Goiter. Robert McCarrison. William Wood & Company, 
New York. 

Reviewed in Arch. Int. Med. 42:607-608. 1928. 

Hormone und Inhere Sekretion. Fritz Laquer. Theodor Steinkopfi;, 
Dresden nnd Leipzig. 1928. Pp. 136. 

The size of this little volume gives no hint as to its extensive content 
and the laborious effort involved in its production. A chapter is devoted 
to each of the recognized endocrine glands. This includes a short his- 
torical background, the hormone and its physiological effects and the clin- 
ical picture of dysfunction. The literature, as far as the author considers 
it significant, is brought down to date by some twelve hundred citations. 
In general this includes the work done since 1922. Careful reading of 
this volume will give a birdseye view of the general field of endocrinology 
and a new appreciation of its extent. In a volume of this nature the value 
of the work would be increased if the titles of the papers were included 
in the bibliography. 

Endokrine Krankheiten. Hans Curschmann. Theodor Steinkopff, 
Dresden und Leipzig. 1927. Pp. 151. 

The purpose and extent of this volume is best stated by the author in 
his preface. A free translation follows. 

This small book will not and cannot exhaust the extensive literature. 
For that purpose voluminous handbooks are available now. It will, how- 
ever, give clinical pictures of the more common endocrine diseases based 
upon a relatively large number of peculiar cases which with due consider- 
ation of the theoretical gives to the practical art that which is to it the 
most important — pathology, symptomatology and therapy. 

The author describes the more common endocrine diseases in the usual 
manner and illustrates a number of them with photographs of his own 
patients. 


The Comparative Physiology op Internal Secretion. Lancelot T. Hog- 
ben. The Macmillan Company, New York; The University Press, Cam- 
bridge, England. 1927. Pp. 148. 

While not nearly as concentrated or extensive as Laquer, this little 
volume presents the more conspicuous features of the endocrine situation 
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to date. The usual method of discussing the subject gland by gland is 
avoided. Physiological activity is used as a basis for chapter division, 
e. g., “Chemical Coordination,” “Endocrine Factors in Metabolism,” etc. 
This volume will appeal to the lay reader since it has no clinical pictures, 
diagnostics or therapeutics. It is well worth careful reading. 



Abstract Department 

Failure to respond to adrenin in different types o£ failure and death of tiie lieart. 
(Resistance a I’adrenaline par rapport auv divers processus de la niort du 
coeur). Bardier, E., Compt. rend. Soc. de biol. 08: 1408. 1028. 

The dying heart fails in different ways, through muscular weakness, sud- 
den spasm of the ventricles, or fibrillation. In dogs, it can be shown that in 
cases of over dosage of chloroform or of asphyxia the heart responds feebly or 
fails entirely to respond to injections of adrenin. These are cases where the 
heart falls slowly through muscular weakness. — J. C. D. 

Neural and hormonal factors in bodily activity. The prepotency of medulli- 
adrenal influence in emotional hj'perglycemia. Britton, S. W., Am. J; Physiol. 
86: 340. 1928. 

Normal cats which have been excited (while caged and displaying only 
minor muscular activity) by an aggressive dog show marked increments in 
blood-sugar level. Following two minutes’ excitement the glycemic percentage 
is commonly augmented 30 to 90 per cent; greater increases (up to over 100 
per cent) are observed after four minutes’ excitation. The hyperglycemic as well 
as the general reactions become less marked with succeeding emotive responses. 
Evidences of parallelism in visceral and somatic responses are apparent. Hyper- 
glycemia attending emotional reactions in animals with splanchic branches to 
the liver severed and normal medulliadrenal function maintained is only slightly 
modified from the normal. Profound disability of the glycogenolytic mechan- 
ism is observed in animals which have been deprived of the adrenal medulla; 
emotional excitation for two or four minutes in such cases usually results in 
significant depressions in blood sugar which may persist for twenty minutes 
or longer. The general affective response is not appreciably altered. The 
hepatic glycogen in medulliadrenalectomized animals was within the normal 
limits. The observed emotional hypoglycemia, therefore, was probably refer- 
able to failure to mobilize glycogen, in the absence of adrenin secretion, ade- 
quately to supply the demands of even minor muscular activity. The impor- 
tance of medulliadrenal intervention in calling forth readily available fuel for 
muscular activities during conditions of urgency is pointed out. 

— Author’s Summary. 

Suprarenal-renal heterotopia. Caylor, H. D., J. Urol. 20: 197. 1928. 

Suprarenal-renal heterotopia is the developmental inclusion of cortical and 
medullary suprarenal tissue beneath the capsule of the kidney. All or only a 
part of the suprarenal gland may be beneath the renal capsule. The condition 
is frequently bilateral, it affects males chiefly, and it is usually associated with 
a thymicolymphatic constitution. The anomaly has surgical importance, for it 
cannot be recognized before operation.^ Persons afflicted usually have a status 
thymicolymphaticus with accompanying susceptibility to surgical shock or infec- 
tion. There is a potential reduced production of epinephrine, with always the 
possibility of an acute epinephrine insufflciency following a nephrectomy. 
Kidneys to be removed should be carefully scrutinized for this anomaly during 
nnd immediately after operation, because knowledge of the defect might save 
the removal of the suprarenal gland during nephrectomy or, if it is inevitable 
(as it was in the case reported here), the epinephrine insufficiency which might 
develop would be anticipated. — Author’s Abst.. 
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Action of adrenaline on the isolated heart. Chio, M., Arch, di farmacol. sper. 

45: 44. 1928. Abst., Chem. Absts, 22; 3324. 

The frog heart was isolated and left in situ with a glass canula penetrating 
into the venticle through the abdominal cavity, the veins being ligated in such a 
way as to avoid injury to the chest. Ringer’s solution was perfused continu- 
ously at a diastolic pressure of about 5 cm. H.O, and systolic pressure of about 
13 cm. H.O. Under the influence of adrenalin in concentrations of 1:100,000 
to 1:10,000,000 the same variations in the work of the heart resulted as were 
obtained by very light circular compressions on the chest and on the auricles. 


A study of the adrenal corte.v iu the mouse and its relation to the gonads. 

Deanesly, R., Proc. Roy. Soc. s. B. 103: 523. 1928. 

The two adrenals of the animals were always histologically similar. In 
the young female about two-thirds of the adrenal cortex may be occupied by 
a dark staining or X zone. When the female becomes older, this X zone dis- 
appears and the cortex becomes similar to that of the male. At three weeks 
of age the adrenals of both sexes are similar. The inner zone of the corteK 
disappears in the adrenal gland of the male, but in that of the female it grows 
rapidly, so that at flve weeks it may occupy about half of the cortex. The 
author from the material at hand cannnot say at what age the X zone begins 
to break down, but in some cases it may be intact in a 12 weeks’ old mouse. 
This degenerative process is slow. The changes observed in the cortex showed 
no relationship to the oestrus cycle. Pregnancy causes a rapid and complete 
degeneration of the X zone. In the males which were castrated, the adrenals 
increased in size, but there was no increase in size of the medulla. These 
mice develop an X zone which is similar to the X zone of the adrenal of the 
female mice. Ovariotomy, however, does not influence the adrenal gland of 
the female. Adrenalectomy increased the length of the oestrus cycle by one 
day. — E. L. 


Hypotension follomng adrenin in tabetics (Action hypotensive de I’adrenaline 
chez les tabetiques). Dumas, A., R. Froment and Miss Mercier, Compt. 
rend. Soc. de biol. 99: 76. 1928. 

In tabetics, subcutaneous injection of adrenin is followed by a prolonged 
fall in blood pressure. — J. C. D. 


Addison's disease in the negro. Evans, L. S., Am. J. M. Sc. 176: 499. 19-8. 

This author believes that Addison’s disease is more prevalent among 
negroes than the literature reveals because of the prevalence of tuberculosis 
among them. A survey of the Inde.x Medicus listed only one case. 'Three 
cases are reported with complete case histories. In one of, the cases, the ^ lag 
nosis was confirmed by autopsy, but the evidence for diagnosis of Addison s 
disease in the other two cases was good. — E. D. 


Carcinoma of the pancreas: clinical observations. Friedenwald, J. and T. 
Cullen, Am. J. M. Sc. 176: 31. 1928. 


This study deals with 37 cases, of which 29 were confirmed by autopsy. 
Nearly all of the cases were in individuals between 40 and years 
?he initial symptoms were a mild digestive discomfort tools 

lisease progressed, pain, nausea, vomiting and cachexia were “ • showed a 

.ere usually acholic and pasty. The pancreatic secretion usually showed 
liminished activity of the ferments. The liver sometimes becomes 
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this being noted in 17 of the cases. The gall bladder may become distended 
and palpable as a pear-shaped tumor. (Noted in 23 of the cases.) This involv- 
ment of the gall-bladder and liver may be recognized by disturbances of the 
biliary and hepatic functions. Transient glycosuria was observed in 6 cases. 
Cancer, however, is rarely the cause of diabetes. Diagnosis of cancer of the 
pancreas can be made in 50 per cent of the cases. The tumor, which is usually 
located in the head of the pancreas, may be palpated in some instances. The 
duration of the disease in these 37 cases was only 8 months. Operative treat- 
ment has proven unsatisfactory because the malignant growth usually has its 
seat in the head of the pancreas, which is the most unfavorable for resection. 

— E. L. 

A case showing underweight unrelieved by fattening with the use of insulin 
(Cas de maigi-eur resistant au traitemeut d’engraissenient par I’insuline). 
Fonseca, F., Compt, rend. Soc. de biol. 98: 1590. 1928. 

The patient showed asthenia, vagotonia, muscular pains, increased sensi- 
bility to insulin, and a hypoglycemic curve after a glucose meal. The picture 
is due possibly to adrenal hypofunction, hence the failure to respond to insulin 
treatment. — J. G. D. 

Observations upon adrenalectomized cats treated with the cortical hormone. 
Hartman, P. A., F. R. Griffith, Jr. and W. E. Hartman, Am. J. Physiol. 86: 
360. 1928. 

A condition simulating chronic adrenal insufficiency was produced by the 
daily injection of extracts of the adrenal cortex into 108 completely adrenalec- 
tomized cats. The symptoms were those of acute insufficiency except that they 
tend in general to develop more gradually. In a majority of the animals treated 
with extract, the metabolism remained within normal limits for periods ranging 
from 7 to 29 days after removal of the second adrenal. The animal never 
gained weight and usually lost long before the onset of terminal symptoms. 
These animals were less resistant to cold and infections. They fatigued more 
readily than did normals. Overeating caused the blood urea to rise, and 
brought on symptoms of adrenal insufficiency. In a few instances the skin 
changed from pink to gray in coior. A chocolate-brown subcutaneous fat was 
found in a cat which survived 300 days. Thyroidectomy and gonadectomy (5 
cases) apparently did not modify the survival period of treated adrenalec- 
tomized cats. — R. G. H. 

Functional insufficiency of the suprarenal glands. Mills, C. A., Arch, Int. Med. 

•42: 390. 1928. 

A functional disturbance common in the tropics and Orient is described 
and illustrated by a report of 40 cases. The principal features of the disturb- 
ance are: (a) hypermotility of the gastro-intestinal tract, with frequent occur- 
rence of cardiospasm, pylorospasm and ileocecal or sigmoid spasm; (b) these 
motor disturbances may lead to nausea, vomiting, epigastric or abdominal 
pain and either diarrhea or constipation. The pain and other symptoms may 
simulate chronic appendicitis, peptic ulcer or tuberculous enteritis; and (c) 
there is also usually present gastrict hypochlorhydria or achlorhydria, marked 
vascular hypotension and moderate anemia. Hypoglycemia with high tolerance 
for dextrose, weakness and loss in weight, urticaria, edema, pigmentation of 
the skin and menorrhagia also were observed. Foreigners are more susceptible 
to this trouble than natives. It seems to be definitely related to the coinci- 
dental peaks of humidity and heat, when cooling of the body becomes difficult. 
In some of the foreigners, the onset of trouble was clearly associated with their 
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first contact with the intense humid heat, while in many others the onset fol- 
lowed their first summer in China. Relief of the symptoms by the oral admin- 
istration of epinephrine was usually immediate and complete. Autopsy in one 
case did not show anything to account for the severe condition e.^cept changes 
in the suprarenals characteristic of those seen in animals subjected to moist 
heat. The conclusion seems justified that suprarenal insufficiency is responsi- 
ble for the clinical picture presented, and that this represents a distinct disease 
entity just as truly as does hypothyroidism or hyperthyroidism. Subsidiary 
conclusions to be drawn from this report are; (a) diagnosis of tuberculous 
enteritis, peptic ulcer or chronic appendicitis should be made with due caution, 
to rule out all purely functional disturbances; (b) as a treatment for spastic 
constipation, the oral administration of epinephrine seems effective and often 
curative; and (c) many patients with so-called sprue are possibly suffering from 
suprarenal insufficiency. — Author’s Summary. 

The lactic acid in muscles of decapsulated rats (L’acide lactique musculaire 
des rats siirrenaloprives) . Mazzocco, P., Compt. rend. Soc. de biol. 99: 174. 
1D2S. 

Rats were tested ten, thirty, and si.vty days after adrenalectomy. The 
lactic acid was taken immediately after a minute of tetanization and after inter- 
vals of rest following tentanization. The controls shoAved less lactic acid as 
Avell as a more rapid disappearance of it from the muscle than did the adren- 
alcctomized animals. — J. C. D. 


Carcinoma of the suprarenal. Nellgan, G. E., Proc. Roy. Soc. Med. (Sec. Dis- 
Child.), 21: 1321. 192S. 

The case described was that of a girl 5 years old. For si-v months the 
mother had noticed an increase in size of the child’s abdomen. The child com- 
plained of occasional abdominal pain. She also appeared to be maturing rather 
rapidly. On examination, the child appeared several years old than her age. 
The distension of the abdomen and the left side appeared to be due to a hard, 
fixed, smooth tumor, which Avas dull -on percussion and did not move with 
respiration. The pubic hair Avas Avell developed. Operation revealed a tumor 
fixed to the posterior abdominal Avail and to the upper pole of the left kidney. 
The tumor and the left kidney Avere excised and the child made an uninter- 
rupted recovery. The pathological report was that of solid polygonal and giant 
celled carcinoma of suprarenal. — I. B. 


-Addison’s disease. Phear, A. G., Proc. Roy. Soc. Med. (Clinical See.) 21: 

11 67. 1928. 

The case described occurred in a Avoman of 25, Avho Avas admitted to the 
hospital in November, 1927. There occurred marked pigmentation, Avhich Avas 
generalized except for the scalp and mucous membrane. It was nios p 
nounced on the face, back of neck, arm and nipples. The blood pres^ e 
loAV. There were no evidences of alimentary tract or pulmonary disor er. ^ 
February, 1928, the patient was again under observation. Pigmenta 
more marked, the color being a deep broAvn; fingers and knuckles Avere ' 
isb, and the lines of palms of the hands mapped out by deep 
mucous membrane of the cheeks was noAV involved, and there were a e 
black spots pn the arms and legs. The patient had recen y su 
attacks of hiccoughs, which AVere very severe and lasted from 10 t 
There was also marked loss of vigor, though she had worked as yp • 
blood pressure was loAver than previously. Treatment did not relieve 

symptoms. — I. B. 
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The influence of blood from the adrenal vein of rabbits before and after a 
stimulation of the splanchnic nerve on the isolated intestine (Zur Frage des 
Einflusses von Blut aus der IVebennierenvene des ICaninchens vor und nach 
einer Reizung der N. splanclinici auf den isolierten) . Ptschelina, Alex- 
andra, Ach, f. d. ges. Physiol. 220; 371. 1928. 

Blood contains other substances besides adrenine which have the typical 
adrenine action on the isolated intestine; following adrenal extirpation, blood 
taken from other veins has the typical adrenine action of the preparation. 
Hence the isolated intestine cannot be used as a specific method for showing 
presence of adrenine in blood. — A. T. C. 

Acid-base equilibrium after bilateral nephrectomy. Swingle, W. W., Am. J. 
Physiol. 88: 450. 1928. 

Bilaterally nephrectomized dogs do not develop intoxication. In some 
cases a slight fall in alkali reserve may occur, but the change is in striking 
contrast to the acidosis which follows adrenal removal. Blood sugar increases 
slightly after total kidney i-emoval, but falls markedly after adrenal extirpation. 
High figures for inorganic phosphate, sulphate and urea are found after nephrec- 
tomy and adrenalectomy. Blood chlorides fall as sulphate and phosphate rise 
following nephrectomy. The suggestion is made that the acid intoxication of 
adrenal insufficiency and probably also of uremia is extrarenal in origin, since 
it is not present in nephrectomized dogs with total suppression of kidney func- 
tion. — Author’s Summary. 

Studies on supi'arenal insufficiency. 1. The effect of suprarenal insufficiency 
on reproduction and the oestrus cycle in the albino rat. Wyman, L. C., 
Am. J. Physiol. 86: 528. 1928. 

Of twenty-eight doubly suprarenalectomized rats which were exposed to 
males, fifteen became pregnant and thirteen had normal litters. At autopsy 
eleven of these rats were found to have gross accessory cortical tissue. Of the 
thirteen that did not become pregnant sLx died of suprarenal insufficiency and 
three of the seven that survived had gross accessory cortical tissue. Single 
suprarenalectomy or a blank operation did not disturb the regular occurrence 
of oestrus cycles. Forty-one female rats of breeding age were studied by the 
vaginal smear method both before and after double suprarenalectomy. In 
sixteen of twenty-three rats which died of acute or subacute suprarenal insuf- 
ficiency there was practically complete inhibition of oestrus after operation. 
In six of eight rats which died of chronic suprarenal insufficiency there was 
marked prolongation of the dioestrus pauses after operation. In eight of ten 
rats which survived until they were killed for autopsy from three to four and 
a half months after operation there was no serious disturbance in the occur- 
rence of oestrus cycles. Seven of this group of ten were found to have gross 
accessory cortical tissue. The use of a vital dye selective for the corpora 
lutea in four cases showed that persistent dioestrus after suprarenalectomy as 
shown by the vaginal smear is due to suspension of ovulation. Weight changes 
after suprarenalectomy were correlated with the clinical findings and the 
oestrus history, indicating a disturbance of metabolism. The body tempera- 
ture changes that occurred after suprarenalectomy were not sufficient to account 
for the disturbance in the oestrus cycles. It is concluded that suprarenal 
insufficiency in rats results in partial or complete inhibition of oestrus, the 
degree of disturbance of ovarian function being correlated with the severity of 
the insufficiency. It is suggested that the relationship between the functioning 
of the suprarenal glands and the gonads is not direct, but that it is indirect 
through the mediation of other factors, probably metabolic in nature. R. G. H. 
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The influence of adrenalin on the human spleen and blood picture. Yang C S 
Chinese J. Physiol. 3: 163. 1928. ’ ' ' 

Subcutaneous injection of adrenalin was found to markedly decrease the 
size of the spleen in patients with splenic enlargement. Simultaneously the 
hemoglobin, red blood cells and white blood cells definitely increased the 
splenic contraction. A smaller increase was found to occur in the blood cel- 
lular elements of normal persons. On the contrary, in splenectomized patients 
no increase of the red cells or hemoglobin was caused by adrenalin injection, 
but there was an Increase of white cells, though not as marked as with normal 
or splenomegalic persons. The author assumes that this increase of cellular 
elements is produced by the mechanical squeezing of the contracted spleen fol- 
lowing the adrenalin injection, thus confirming the work of Barcroft that the 
spleen acts as a reservoir of blood. — L. G. Kilborn. 


Headache. Drury, D, W., New England J. Med. 19D: 167. 1928. 

The author includes, in his general consideration of the causes of headache, 
a series of cases of endocrine disorders in which headache was the presenting 
symptom. These involved disturbances of the pituitary, thyroid, or gonads. 

— J. C. D. 

The vegetative nervous system, hypercholesteremia and arteriosclerosis (Vege- 
tative Nervensystein, Hypercholesterinamie und Arteriosklerose in Ihren Be- 
ziehungen zu Einander). Glaser, F., Klin. Wchnschr. 6: 2377. 1927. 

The author quotes numerous references in the literature to show a rela- 
tionship between the autonomic nervous system and the blood lipoids (choles- 
terol and lecithin). He further reports eight cases in which he observed a rise 
in the blood cholesterol following sympathetic stimulation by the subcutaneous 
injection of 1 mg. adrenalin. He believes there is a relationship between the 
activity of the vegetative nervous system and hypercholesterolemia and the 
development of arteriosclerosis. — S. Shapiro. 


A hormone mechanism for gall-bladder contraction and evacuation. Ivy , A. C. 
and E. Oldberg, Am. J. Physiol. 80: 599. 1928. 

The injection of the following substances into the duodenum of the dog 
caused the gall-bladder to contract with the animal under light barbital-ether 
anesthesia: 15 to 40 cc. of N/10 HCl, 30 cc. of butter, digested egg yolk, cream 
and olive oil, 0.5 per cent butyric acid and 5 per cent soap solution. Un i 
gested olive oil, egg-yolk and cream were ineffectual. Spontaneous rhyt mic 
contractions of the gall-bladder were observed to occur from 2 to 4 times a 
minute. A small dose of “cholecystakinin” would usually increase their amp i 
tude to as much as 3 cm. of bile pressure; a large dose would usual ^ 
them to disappear at the height of the contraction, but they wou . 

some time during the period of relaxation. If they were not P^^sen P 
the injection, they would frequently appear during the latter part o ^ j 

of relaxation. We have observed the hepatic ducts to 

during the contraction of the gall-bladder, the injection of the ^ 

we believe, to increased (abnormal?) tone of the duodenum or sphincter 

Oddi. — Authors’ Abst. 

Results of castration in turkeys (Influence de la c^tration chez le Dmdoi ) 
Athias, M., Compt. rend. Soc. de biol. 98: 1606. 19 • 

The usual loss of male characters in structure, voice, and instinct 
castration. — J. C. D. 
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The development and morphology of the gonads of the mouse. Part III. The 
growth of the follicles. Brambell, F. W. R., Proc. Roy. Soc. S. B. 103: 
258. 1928. 

In. this microscopic study of the ovary of the mouse, the author has found 
the following: In any one ovary, oocytes at all stages between the smallest 
(13 p.) to the full grown (70 p in diameter) may be found. At the time the 
oocyte is mature, the follicle is 125 p in diameter. The growth of the follicle 
and oocyte are correlated up to this point, but afterwards the follicle increases 
in size independently of the oocyte. The subsequent changes in the oocyte do 
not increase the size, but the follicle may grow to 550 p in diameter. Ovula- 
tion in the mouse takes place during late pro-oestrus or very early oestrus. 
The average number of follicles maturing at the oestral period was 9.3. — B. L. 

The regulation of the contracting uterus by hormones (Recherches experimen- 
tales sur la regulation hormonale de la contractility uterine) . Brouha, L. 
and H Simonnet, Arch. Internal, de physiol. 29: 94. 1927. 

From the experimental results there are two distinct actions of the fol- 
licular liquid. The specific female sex hormone which regulates the develop- 
ment of the uterus is called folliculhie. The one which caused rhythmic con- 
traction of the uterus in vitro is called the oxytocic hormone. The effect of 
oxytocic hormone is similar to that of pituitrin. — E. L. 

Physiology of the corpus luteum, I. The effect of very early ablation of the 
corpus luteum upon embryos and uterus. Corner, G. W., Am. J. Physiol. 86: 
74. 1928. 

This paper reports experiments designed to test again Prankel’s results on 
the indispensability of corpora lutea for the maintenance of pregnancy in the 
rabbit, and Bouin and Ancel’s results on the necessity of these glands for the 
pre-gestational proliferation of the endometrium. Three sets of experiments 
resulted as follows, (1) After ablation of both ovaries no ova survive the 
early blastocyst stage and the endomentrium fails to proliferate as in early 
pregnancy. (2) After removal of one ovary and half-resection of the other, 
or after resection of both ovaries, with as little as one-fourth of the ovarian 
tissue remaining, so long as this contains one or more corpora lutea, the em- 
bryos develop normally in a normal proliferating uterus. (3) After removal 
of all of the corpora lutea with survival of one-sixth to one-half of the ovarian 
substance, the results are similar to those following double oophorectomy, 
though with some unexplained irregularities. The experiments make it seem 
likely that in the so-called “premenstrual” stage the human endometrium 
develops likewise under the influence of the corpus luteum. — Carl Hartman. 

Xote on the ovarian hormone: Influence of the coi*pus luteum on the oestrous 
cycle (A propos des hormones ovariennes: Influence du corps jaune sur le 
cycle oestrieii ) . Cotte, G. and G. Ballot, Compt. rend. Soc. de biol. 99: 69. 
1928. 

Human corpora lutea were grafted into two groups of female rats, one 
group of which was spayed and the other normal. If the corpora had been 
removed during the latter half of the menstrual cycle, they had an inhibitory 
action on the cycle in the rats. If removed from the human earlier than the 
14th day after menstruation began, they had a double action. In the spayed 
rats there were one or two oestrus cycles and in the normals prolonged and 
accelerated cycles. This stimulating effect was then followed by an inhibitory 
one, as with the older corpora. — J. C. D. 
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"""couff ««« -PPorts avec I’ovulation) . 

Lotte, G. and G. Pallot, Compt. rend. Soc. de biol. 99: 74. 1928. 

of ,. f therapeutic doses of insulin into rats is followed by cessation 

o the oestrus during the treatment. The ovaries show no ripe follicles, atresia 

folliclT!l°j destuction of the ovum in the primordial 


Tiradiatiou of ovaries and hypophysis iii disturbances of menstruation. Drips, 
Della G. and Prances A. Ford. J. A. M. A. 91: 1358. 1928. Abst. A. M. A. 

The continued study of a group of cases of primary oligomenorrhea and 
amenorrhea and of menorrhagia and metrorrhagia has further convinced the 
authors of the existence of an essential ovarian hypoactivity in both conditions. 
The occurrence of spontaneous remissions and the variable results with all 
foims of treatment add difficulty to the evaluation of a new method. Low 
dosage irradiation of the ovaries or hypophysis offers an additional therapeutic 
measure in intractable cases. The low dosage irradiation has given a compara- 
tively high percentage of favorable results in view of the severity of symptoms 
in the cases in which it has been used, and regulation, when attained, has 
continued over a relatively long period. In experimental studies, which are 
still incomplete, an attempt was made to gauge the amounts of Roentgen rays 
for application to the ovaries of white rats which might be comparable to low 
dosage irradiation in the human being. Certain immediate variations in the 
estrual cycle without disturbance of late regularity were obtained. In most 
instances fertility was not affected. The second and third generations of the 
irradiated rats were normal. It was not possible to demonstrate precocious 
sexual development of immature rats by irradiation of the hypophysis with 
varying amount of Roentgen rays. 

On the relation between the number of corpora lutea in the rabbit and the 
degree of preparation in the uterus for implantation (Sur les relations entre 
le iiombrc de corps jaunes et le degrd de preparation de I’uterus a la nidation 
do I’oeuf chez la Lapine). Joublot, J., Compt. rend. Soc. de biol. 98: 1541. 
1928. 

The changes in the uterus in preparation for implantation depend on the 
presence of corpora lutea. If the lutean material is reduced below a minimum 
(between one and two corpora), the changes in the uterus are not as intense as 
normal, though reaching their maximum at the normal time. More lutean 
material than the minimum does not intensify the reaction in the uterus beyond 
the normal. — J. C. D. 


Female (Sexual) Hormone: Meuformon and standardized ovarian preparations. 

Laqueur, E. and S. B. De Jongh, J. A. M. A. 91: 1169. 1928. 

In answer to the demand for exactly standardized ovarian hormone, Ernst 
Laqueur and S. B. De Jongh. Amsterdam (Journal A. M. A., Oct. 20, 1928). 
recommended the standardized, limpid, watery solution of the Menformon. 
whose preparation and development is essentially based on the American dis- 
coveries. Menformon has been in clinical use for two years and a half and for 
two years it has been available commercially in Europe The ^ 

obtained in preparations of Menformon is already considerable (0.0008 “S- 
mouse unit fn the best preparations). Other points of importance are its solu- 
bility in water and its power to dialyze through membranes and to resist vanou 
Salts On the biologic side, the most remarkable facts are that f - 

able to produce true estrus in castrated immature or senile rodents. 
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growth of the juvenile uterus in all species of mammals observed up to this 
moment, and to cause development of the secretory as well as that of the 
external parts of the mammae not only in females, but also in males, whether 
these are castrated or normal. Further, Menformon specifically increases me- 
tabolism only in female, and not in male castrates; it has an antimasculine 
effect in decreasing the velocity of development of the sexual organs in young 
male animals and in reducing the size of these organs in adult males. Its 
occurrence in the blood and urine opens up the possibility of computing a hor- 
mone balance for various individuals. Another interesting feature is its pres- 
ence in small amounts in the testes and in urine of normal men. In view of 
its perfect harmlessness even when large doses are injected intravenously (up 
to 2,000 mouse units in dogs), we felt justified in advising the use of Menfor- 
mon in clinical practice; it may be administered subcutaneously as often as 
required, as clinical experience has shown that this method of administration 
is devoid of danger. 

The influence of follicular liquid from a case of nymphomania on the vaginal 
smear in the vat (Influence du liquid folliculaire provenant d’une nympho- 
mane sur la reaction %'aginale du rat). Cotte, G. and G. Pallet, Compt. rend. 
Soc. de biol. 98: 1336. 1928. 

The liquid, when injected into a spayed rat, produced typical oestrous 
changes in the vaginal smear. Blood taken from this same case during the 
premenstrual period also gave similar changes when injected. — J. C. D. 

Reactivation of the senile ovary and the whole female organism by hormonal 
procedure (Reaktivierung des senlleii Ovars und des weiblichen Gesamt- 
organismus auf hormonalem Wege). Steinach, E., H.,Kun and W. Hohlweg, 
Arch. f. d. ges. Physiol. 319; 325. 1928. 

Experiments were made with senile female rats 2 to 5 months after ces- 
sation of oestrual cycles, when typical appearances of senility were present, 
including loss of hair, partial baldness, bowed attitude, somnolence, and anemia. 
Following the administration of the active hormonal preparation, there was a 
recommencement of normal estrus, regeneration of the ovaries (microscopic- 
ally detectable by the re-occurrence of large ripe follicles and fresh corpora 
lutea, and functionally shown by the occurrence of spontaneous cycles after 
cessation of injection), regeneration of the uterus, growth of hair and dis- 
appearance of baldness, improved circulation, strengthening of body muscula- 
ture and increase of nerve irritability (illustrated by the regaining of the for- 
mer elasticity of force of movement), and finally increase of metabolism, with 
increased appetite and gain of weight. The psychical re-awakening corre- 
sponded. — A. T. C. 

Efiect of liigh temperature o;i the gonads of frog larvae. Witschi, E., Proc. 

Soc. Exper. Biol. & Med. 23: 720. 1928. 

Frog larvae which had been raised under nearly optimal conditions up to 
the 7th week were subjected after the 34th day to the maximal temperature 
that can be endured permanently, 32° C. The gonads of both males and 
females grew much slower than those of normal controls. However, the sper- 
matogonia of the testis were of about normal size and the seminiferous tubules 
differentiated in a typical way. The reactions of the ovaries are more com- 
plex and more important. At the time when the temperature was raised the 
ovaries contained large numbers of young ovocytes in the synapsis stage. Two 
weeks later this type of germ cells had completely disappeared. The ovogonia 
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are stu present and the deeper layers of the cortex, contained large auxocyte. 

e latter however, were m degeneration. Their nucleoli were extremely large 
and basophilic and the ovoplasm contained coarse granules. Immediately after 
t le differentiation of further ovocytes had come to an end. the medullary part 
of the ovarial sac (rete ovarii) transformed ' into a typical rete testis, vasa 
efferentia and seminiferous tubules. At first the latter completely lacked germ 
ce s. However, sooner or later the ovogonia migrated from the cortex to the 
medulla, and after having entered the seminiferous tubules transformed into 
spermatogonia. Thus the experiment led to the total reversal of sex of the 
females. The normal controls consisted of 100 females and 96 males. The 
experimental group contained no typical females after the second week of rise 
in temperature; but between the 15th and 33rd day 53 females in different 
stages of sex transformation and 62 typical males were preserved. 

— Author’s Abst. 


A hormone of heart movement. X. Warm blood experiments rvith the heart 
hormone preparation (Ueher ein Hormon der Herzbewegimg. X. Warm- 
bliiterversuche mit dem Herzhormonpriiparat) . Haberlandt, L., Arch f. d. 
ges. Physiol. 220: 203. 1928. 

Results similar to those given by frog hearts were obtained with rabbit 
hearts. — A. T. C. 


A case of diabetes insipidus caused by hypernephroma metastasis in the mid- 
brain. Elmer, A. M., J. Kedzierski and M. Scheps, "Wien. klin. Wchnschr, 41: 
591. 1928. 

A case of diabetes insipidus which came to autopsy and revealed a hyper- 
nephroma metastasis in the midbrain, with little or no involvement of the 
pituitary gland, is reported. The urinary output was about 5' liters daily, and 
the urine contained 0.1 per cent of sugar. The blood sugar was 230 mgm. 
On a low carbohydrate diet, the blood sugar fell to 110 mgm. Protein injec- 
tions and various pituitrin preparations were without effect on the polyuria, 
and insulin given with pituitrin increased the urine volume. The polyuria and 
glycosuria are explained as the result of the destruction of water, salt, and 
sugar metabolism regulating centers in the midbrain. — R. B. Gibson. 


Case of dyspituitarism. Worster-Drought, C. and B. W. C. Archer, Proc. Roy. 
Soc. Med. (Neurol. Sec.) 21: 1513. 1928. 


The patient was a male of 15 who was of unusual size for his age and 
presented excessive obesity, difficulty in walking, attacks of vomiting a 
mental backwardness as the outstanding clinical features. He did not wa k 
until nearly three years old, and between three and four he began to gr 

stature rapidly and became much more obese ‘Ve was 

age. At that time it was noticed that he was backward me • 
entered at school at the age of 5. but made no progress ^nd ba^ jevej 
read »r ,vrl,e, though he has shown 

Attacks of vomiting at night were frequent, b significant points in 

Sight and hearing were good. There appeared to acromegaly, 

the family history except that the ® inches with typical 

Eaamiuatlou ol the patient re.ealed the height »< « 
physical evidenoes suggestive of dystrophia adiposo-genita . 
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Effect of ligature of pancreatic ducts on tire regulation of the glycogen titer. 

Caccuri, S., Boll. d. Soc. ital. di biol. Sper. 2: 918. 1927. Abst., Chem. 

Absts. 22: 3440. 

The pancreatic ducts of 4 dogs were ligated and every 15 days dextrose 
solution was injected by way of the jugular vein and the free and com- 
bined sugar was determined. Two dogs died, but in the remaining after 75 
to 90 days it was found that after injection of sugar the combined sugar 
increased, while free sugar diminished: i. e., similar results as would result 
from insulin injection. Apparently a tolerance for sugar is gradually acquired. 
The pancreas was found atrophied and changed almost wholly to connective 
tissue. 

Action of insulin on the capillary circulation. Cuenca, B. S., Rev. med. de Bar- 
celona, 9: 398. 1928. Abst., Physiol. Absts. 13: 296. 

Experiments are detailed to show that insulin has a vaso-dilator action on 
small capillaries. The effect of insulin on producing a more rapid passage of 
glucose into muscle is thus due to its vaso-dilator action on the muscle 
capillaries. 

Changes in the blood sugar of normal subjects following treatment of the pan- 
creas with x-ray (Modifications de la glycemie chez des snjects nonnaux par 
I’irradiatlon du pancrdas) . 

Effect of irradiating the pancreas on the glycemia and glycosiu’ea in diabetics 
(Action de I’irradiation du pancrdas sur la glycdinia et la glycosurie des dia- 
bdtiques). Fonseca, P. and C. Trinaco, Gompt. rend, Soc. de biol. 98: 1591- 
1592; 1593-1594. 1928. 

In the normals, one-half of an erythematous dose produced a reduction in 
blood sugar and a change in the curve following glucose ingestion, probably 
due to an increased output of insulin. In three diabetics, the glycosurea and 
hyperglycemia were reduced for several days. — J. C. D. 

Ocular complications of diabetes. Gifford, S. R., M. Clin. North America, 12: 
423. 1928. 

True cataract may occur, but is rare, while senile cataract occurring in the 
diabetic is common and does not differ from cataract in the non-diabetic. With 
a little pre-operative care to reduce the urinary sugar to the minimum, opera- 
tion in these cases is not attended by any great risk. Cataract and rapid 
changes in refraction occurring in diabetes are probably the result of changes 
in the osmotic pressure of the blood. Retinitis occurs chiefly in diabetics past 
the age of 50, often with renal or vasular complications, but also without any 
signs of these. It may be the only sign of an abnormal condition of the vessels 
in these patients. The prognosis for life and vision is relatively good in dia- 
betic retinitis, in contrast to that of albuminuric retinitis. — I. B. 


Simultaneous stimulation of the external and mternal secretions of the pan- 
creas (Excitation simultanee de la secretion externe et de la secretion interne 
du pancreas). Gley, E. and R. Hazard, Compt. rend, Soc. de biol. 09 ; 16 
1928. 

The injection of hydrochloric acid into the duodenum stimulates the exter- 
nal secretion of the pancreas. It, likewise, increases the production of insulin 
as is shown here by studies on the blood sugar changes in dogs. J. C. D 
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ho ohcct of insuliu mioii yolyuria in diabetes insipidus; the combined effect of 
insulin and pituitrin upon water metiibolisiu. Klein, 0. and H. Holzer, 
Deutsche Arch. f. klin. Med. 150: 111. 1928, Abst., Chem. Absts. 22: 3458. 

The attempt has been made to employ for differential diagnosis the effect 
of insulin upon the diuresis of diabetes insipidus; but there is not sufficient 
justification, since the hypo- and hyperchloremic forms are not so easily dis- 
tinguished by their reaction to insulin alone. In those cases where insulin 
alone was observed to be without diuretic effect, the effect became manifest 
when i)ituitrin was injected with the insulin. The antidiuretic effect of insulin 
is then an intensification of the effect of the pituitrin. In a case of syphilis, 
where the hypophysis was seriously affected, the antidiuretic effect was entirely 
lacking when insulin alone was administered; in similar cases which did not 
involve the hypophysis the effect was definite. In a case of lesion of 
the hypophysis the diuretic effect was observed only when insulin and 
pituitrin were injected together. The results were influenced quantitatively by 
the size of the dose, and by the amounts of water and of carbohydrate con- 
sumed during the experiment. The use of insulin produces perfectly regular 
results where carbohydrate metabolism and the water-binding ability of the 
organism are seriously disturbed. The effect of the insulin is upon the carbo- 
hydrate metabolism, and only indirectly upon the diuresis. 


Synthalin in diabete.s mcllitus. Lyon, D. M., Edinburgh M. J. 35: 357. 1928. 

Fourteen diabetics were used and tested either for the ability of synthalin 
to clear up glycosuria without insulin or its power to maintain a satisfactory 
carbohydrate balance after insulin had been used. Synthalin had a distinctly 
favorable action under both of these conditions. — J. C. D. 


Prolonged insulin hypoglycemia without symptoms. Haddock, S. J. and H. C. 

Trimble, J. A. M. A. 91: 616. 1928. Abst., A. M. A. 

In connection with some experiments on the corpuscle-plasma distribution 
as related to insulin shock, the authors were particularly impressed by the 
length of time that hypoglycemia can exist before symptoms appear. Experi- 
mental evidence shows that, following insulin administration, the blood sugar 
of diabetic patients and depancreatized dogs may remain at levels of 50 mgm. 
per cent or below for from one to six hours without symptoms. Such perio s 
may or may not be followed by hyperglycemic reactions. They believe t a 
this phenomenon, whose dangers are evident, is probably frequent in 
rence; that it usually is unrecognized, and that it may account for the i ^ 
cuity so often encountered in regulating the administration of insulin, 
tempting to the authors to reason by analogy that if continued high bloo su 
overstrains the pancreas, continued low blood sugar may over rest it. 


Experiments on fats and lipoids in blood. IV. The partition of fats an ^ 
in the blood of dogs with pancreatogenic diabetes after 
tersuchungen iiber Fette und Lipoids im Blute. TV. e er 
der Fette und Lipoide im Blute nach der Tnsulininjektion bei 
pankreatogenem Diabetes). Morimoto, M., Arch. f. d. ges. 

733. 1928. . . J 

The fat and lipoid content of blood decreases j^^^ng^njec- 

the pancreas. A marked increase takes place in such amm 
tion of insulin. The corpuscular content is not ’ jj injection; the 

cholesterol to total lipoid, by either pancreatectomy or insulin mj 

changes take place in the plasma. — A. T. C. 
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Diabetes mellitus and pregnancy. Walker, A., Proc. Roy. Soc. Med. (Sec. Obs. 

& Gynec.) 21: 377. 1928. 

This paper gives the results of a thorough search of the available records 
for cases of diabetes mellitus and pregnancy, with a view to showing that since 
the use of insulin one may be justified in disregarding the advice given in most 
textbooks that it is extremely dangerous for a diabetic woman to become preg- 
nant, and that, if unfortunately she does, pregnancy should be terminated. 
From the data collected it appears that the administration of insulin has en- 
tirely altered the outlook for the better in cases of pregnancy complicated with 
diabetes, as it has done in diabetes generally. Although diabetes is itself a 
very serious disease, and must be regarded as a serious complication of preg- 
nancy, if the patient is treated with insulin and placed on a proper diet there 
seems to be no ground for terminating the pregnancy, and there is no reason 
why she should not give birth to a live child. There appears to be no special 
incidence of puerperium complications. Pregnancy does not appear to have 
any ill effects on the diabetic condition. Apparently in one case insulin has 
been the means of curing sterility. — I. B. 


The value of acterol (irradiated ergosterol) in the treatment of thyroparathy- 
roidectomized dogs. Brougher, J. C., Am. J. Physiol. 86: 538. 1928. 

“Acterol” in 0.4 cc. dosage, when given along with milk to twelve dogs 
from the day of operation, prevented the development of violent tetany. Ani- 
mals which did not retain their milk and thus had no source of calcium showed 
tetany in spite of the acterol. Recovery was quicker in parathyroidectomized 
dogs given acterol than cod liver oil. The time for recovery ranges from 15 
to 30 days for acterol and 30 to 40 days for cod liver oil. It would seem that 
a rich supply of vitamin D is efficacious in a large percentage of instances in 
enabling the body to utilize calcium in the disturbed calcium metabolism found 
in parathyroid tetany. — R. G. H. 


The effect of thjToxiii on the respirjitory and nitrogen metabolism of a normal 
subject following prolonged nitrogen-free diet. Deuel, H. J., Jr., Irene San- 
diford, Kathleen Sandiford and M. Boothby, J. Biol. Chem. 76: 407. 1928. 

The administration of thyroxin to a normal subject after the depletion of 
the supply of deposit protein by a nitrogen-free diet for a preliminary period 
of 30 days did not in any way alter the characteristic effect of the thyroxin on 
the nitrogenous or respiratory metabolism. However, in spite of an increased 
urinary nitrogen, which reached a miximum 7 days after the injection of 7 
mgm. of thyroxin, there was no change in the creatinine or uric acid elimina- 
tion, indicating that the endogenous nitrogen metabolism was not augmented. 
In a later period the maintenance of the respiratory metabolism at an elevated 
level by the daily administration of small doses of thyroxin only slightly in- 
creased the total urinary nitrogen without changing the creatinine or uric acid 
output. — H. J. Deuel, Jr. 

Endemic goiter in Massachusetts. Doering, C. R., H. L. Lombard and Pred- 
rika Moore, New England J. Med. 199 : 143. 1928. 

The report is based on the study of 12,270 high school students. The 
authors conclude that: The partial correlation between the incidence of goiter 
and the iodine in drinking water shows that the important variable is distance 
from the ocean. The presence or absence of communicable diseases, enlarged 
tonsils, adenoids, cervical glands, dental caries, has no apparent effect on goiter 
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incidence. The mean weight of children with goiter is slightly less than that 
ot non-goltious children, thoneh Ihle may be apparent rather than real. 

— J. C. D. 

^oc. Med. (cnn. sect.) 


The case described was that of a woman 44 years old. in whom a sub-total 
thyroidectomy was performed for the relief of a large endemic goiter. Two 
Aveeks after operation symptoms of tetany developed. Four years after opera- 
tion these disappeared and there were no symptoms for six years, folloAving 
which they recurred and became more severe than before. Under Collip’s para- 
thyroid serum and occasional thyroid opotherapy, relief was complete, ' but 
unless treatment was continued the" symptoms recurred. — L B. 


I. lie thyroid and atropine. Ikonen, M. W. and S. M. Kusnetzowa, Ztschr. f. d. 
ges. exper. Med. 57: 353. 1928. Abst., Chem. Absts. 23: 3201. 

Four parts of serum, one part of an atropine solution and one drop of 
benzene were mixed and placed in an incubator at 37° for 24 hours. Two drops 
of the mixture Avere then placed in one eye of a cat and the pupillary dilation 
and paralysis observed. The serum of normal rats Avill neutralize up to a 1:50 
solution of atropine. FolloAving thyroidectomy, this poAver is lost, but returns 
Avhen thyroid gland is transplanted. Similar results are obtained in patients 
Avith thyroid disorder and the method is suggested as a test for thyroid secretion. 


Diabetes and hypertliyroidisin. Joslin, E. P. and F. H. Lahey, Am. J. M. Sc. 

170: 1. 1928. 

The symptoms found in both these diseases are someAvhat similar. In 
228 cases of primary hyperthyroidism there Avere 38.6 per cent Avith glycosuria. 
The standard for a diagnosis of diabetes in hyperthyroidism is that the blood 
sugar should be 0.15 per cent fasting or 0.20 per cent or more after meals, in 
addition to glycosuria. The authors believe that the hyperthyroid patient is more 
prone to diabetes than an ordinary individual. — B. L. 


The crisis of exophtlinlinic goitre. — ^Lahey, F. H., Ncav England J. Med. 199. 

255. 1928. 

This is a general discussion Avith an outline of the author’s methods of 
treatment. He concludes that: Thyroid crises are by no means rare. The 
mortality rate in patients permitted to advance into a state of crisis is extrem^e y 
high.. Treatment in this condition is most effectual if vigorously applied w en 
the first signs of the condition appear. The possibility of the onset of a 
crisis during treatment must be considered Avhen conservative trea men 
adopted in a patient with thyroidism. — J. C. D. 


The familial incidence of exophthalmic goiter. Morrison, H., NeAV g 
Med. 199: 85. 1928. 

This report covers three instances of family goiter, in one of which 
cases occurred. — J. C. D. 


le effect of iodine and thyroid feeding on the 19 9 ^ ** 

study. Mbsser, W. B., Surg. Gynec. Obst. 47: 168. 

Three gi-oups of dogs were studied. we^e^ given Lugol’s solu- 

en removed for microscopic ®^^“i°®*J°p*g second biopsy Avas done. After 
,n, 10 minims daily for 6 weeks, and then a secona 
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an interval of several months during which no medication was given a third 
biopsy was done. In the second group, after preliminary biopsy the animals 
were given thyroid extract in increasing quantities until they exhibited symp- 
toms of hyperthyroidism. A second section was taken. Iodine (Lugol’s) was 
then given for 6 weeks, and then a third biopsy was done. After a rest period 
of 3 months a fourth section was taken. In the third group the treatment was 
the same as in the second, with the exception that thyroid extract was con- 
tinued during the 6 weeks that Lugol’s was being given. The results, com- 
pared with a series of clinical cases, led to the following conclusions: In the 
experimental animal iodine stimulates the cells to produce colloid. Colloid re- 
tention compresses and flattens the cells of the acini. The same effect occurs 
from iodine administration in the presence of experimental hyperthyroidism. 
Prolonged iodine administration to a hyperthyroid animal produces a stage of 
exhaustion in the gland. The effect of iodine on the normal human gland is 
similar to that in the dog. The effect of iodine on the hyperplastic toxic goiter 
is similar to that obtained in the normal gland of the dog. After prolonged 
administration of iodine (3 to 12 months) to the patient with hyperplastic 
toxic goiter a stage of exhaustion is noted which is similar to that produced in 
the dog by prolonged feeding with thyroid extract and iodine. The clinical 
status of the patient is not proportionate to the histological picture when iodine 
has been taken for a prolonged period. Plummer’s theory of the action of 
iodine is rejected, and another theory based on exhaustion of the gland by con- 
tinued iodine stimulation is put forward. — A. T. C. 

Tetany following thyroidectomy. Pratt, G. P., M. Clin. North America, 13: 
319. 1928. 

The case described was that of a woman of 31 years, presenting the symp- 
toms of tetany following thyroidectomy for exophthalmic goiter. The symp- 
toms occurred six weeks after operation, and were heralded by cramplike pains 
in the hands and feet, with severe nose bleed. The author states that 14 per 
cent of patients operated upon for goiter present symptoms of latent tetany, 
unrecognized until an infection, a menstrual period, a surgical operation, or 
some other disturbance sets in. The principle of treatment is the administra- 
tion of calcium salts and Collip’s serum. — I. B. 

Experiments on the action of some iodine compounds of frog larvae (Vnter- 
suchungen iiber die Wirkung einiger Jodsubstanzen auf Froschlarven) . 
Schwaibold, J., Arch. f. d. ges. Physiol, 230; 1; 1928. 

Iodine produces in frog tadpoles no definite “thyroxine” metamorphosis, 
but a positive effect on the development, shown especially by a shortening of 
the time of actual metamorphosis. The action is specific to iodide, and is not 
given by chloride or bromide. Milk from cows fed iodide produces only this 
effect. An iodoprotein, “lodtropon,” also produces the effect of inorganic iodide 
only, evidently through the breaking off of iodine during gastric digestion. The 
same result is also obtained when tyrosine and sodium iodide are fed together 
to tadpoles. — A. T. C. 

On the influence of South-Bavarian goiters on tadpoles and remarks on the 
technique (Studien iiber Siidbayerische Kropfe im Kaulquappenversuch und 
Bemerkungen zu dessen Jlethodik). Spatz, H., Ztschr. f. Biol. 87: 41. 1927. 

The metamorphosis promoting action of human goiter substances on tad- 
poles was studied. A uniform tadpole material was used. The thyroid glands 
were obtained at biopsy, dried and pulverized. One dose of the powder was 
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fed to the tadpoles, which were otherwise, like the controls, fed on calf’s liver. 
The control group Avas fed a standardized thyroid preparation. On an average 
the goiter substances showed the same activity in the human body and on the 
tadpoles. Hypothyroid goiters and goiters of adolescents had no activity. 
Clinically indifferent goiters accelerated metamorphosis less than the standard 
thyroid preparation. Hyperthyroid goiters had a strong effect (one exception). 
Goiters consist of histologically widely different parts; the different parts also 
vary in their biological action on tadpoles. The biological activity of a goiter 
is not bound to one histological structure, but is connected sometimes ivith 
tissue rich in colloid, sometimes Avith cellular tissue. On the Avhole, tissue rich 
in colloid is more active. — G. T. Cori. 

Hjiierthyroiclisni, Avithout visible or palpable goiter. Tucker, J., Am. J. M. Sc. 
17(i: 501. 1928. 

Three cases of hyperthyroidism in Avhich there Avas no visible or palpable 
goiter are presented. The soft tissues mask the goiter and the indication for 
operation is hyperthyroidism and not goiter. — E. L. 

The inlluence of the thyroid on the higher nerve fuAActioii of dogs. I. The 
action of single doses of thyroid on conditioned refle.ves under simple experi- 
mental conditions (Ueber den Eintliiss der Scliilddriise auf die holieren 
Xerven funktionen der llundc. I. Die AVirlcung von Thyreoidea-Einzelgaben 
auf die bedingten Kellexe bei cinfacUen VcrsuchsA’erhaltnissen) . ZaAvadovsky, 
B. lAI. and A. L. Sack, Arch. f. d. ges. Physiol. 220: 155. 1928. 

For the fu'st fcAV days there is a phase of general suppression of condi- 
tioned reflexes, shoAvn especially as a disturbance of, or incomplete suppression 
of Avork-differentiation. In the second stage there is a general increase of 
irritability, shortening of the latency period, and an increase of both the condi- 
tioned and unconditioned salivary secretion. — A. T. C. 
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The study of the activity of extracts of endocrine glands is not only 
giving us a better understanding of diseases formerly familiar such as 
hyperthyroidism, but is revealing the existence of clinical entities that were 
unsuspected previously. Experience gained with insulin led to the recog- 
nition of a disease that results from spontaneous overactivity of the pan- 
creas, namely hyperiusuliuism (20, 28, 32). In a similar manner famil- 
iarity with the hormone of the parathyroid glands, for which we are in- 
debted to Hanson (15), Collip (5) and others (3, 17), has revealed another 
clinical entity, hyperparathyroidism. 

The administration of Collip 's parathormone (parathyroid extract, 
Collip) to normal dogs and cats produces an increase of calcium (6) in the 
blood serum, a tendency for the inorganic phosporus of the blood serum 
to decrease (25), an increased excretion of calcium and phosphorus, and 
thus a negative balance of calcium and phosphorus (12, 13). Decalcifica- 
tiou of the skeleton has not been demonstrated in experiments with para- 
thormone, but this would inevitably follow a long continued negative cal- 
cium balance. Also, hypotonieity of the musculature might be anticipated 
since muscular spasticity (tetany) is characteristic of parathyroid defi- 
ciency. These conditions are all encountered in clinical hyperparathyroid- 
ism. The case reported here is an instance of this disease in which in- 
creased parathyroid activity is attributable to the presence of a malignant 
parathyroid tumor. 

Erdheim (S), as early as 1907, commented on the frequency of the 
occurrence of hypertrophy of the parath 3 U'oid glands in cases of osteoma- 
lacia, drawing the conclusion that the hj^pertrophy represented an inade- 
quate attempt at compensation. The alteration of the parathyroid glands 
according to Erdheim, was thus a result and not a cause of the disease! 
Others confirmed Erdheim ’s observations and Hoffheinz reviewed from re- 
ports of pathologists forty-five cases of enlarged parathyroid glands, in 

to S.’ioso. Amcric.in Physicians. Atlantic City, New .Tersey, May T 
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which were twenty-seven cases of disease of the skeleton (osteitis, fibrosa 
seventeen, osteomalacia, eight, and rickets, two). 

In 1925 Mandl, of the Hoehenegg Clinic in Vienna, proceeded to test 
Erdheim s theory. If the enlargement of the parathyroid glands was in- 
deed an attempt at compensation, as Erdheim proposed, the engrafting of 
normal parathyroid tissue should be of beneht in eases of osteitis librbsa. 
ihe successful transplantation of parathyroid glands of man had been 
reported previously by a number of workers. Mandl removed four para- 
thyroid glands from the moiubund victim of an accident and placed them 
in the abdominal ^vall of a man aged thirty-eight with osteitis fibrosa. 
The transplantation was successful but the patient was not benefited; in 
fact he became worse. Mandl was thus led to consider that hypertrophy 
of the parathyroid glands might be a cause of osteitis fibrosa and he 
searched for enlarged glands in this patient Avith the idea of removing 
them if they were found. There Avas no indication of such enlargement 
from palpation, but on exposure of the thyroid gland surgically a tumor 
was found on the left side of the trachea behind the gland. This was re- 
moved and proved to be a parathyroid adenoma, 25 by 15 by 12 mm., 
yellowish-broAvn, and easily distinguishable frorn the adjacent thyroid 
gland. FolloAving the operation the patient, aaIio had been unable prev- 
iously to lift his legs from the bed or bend the knees, regained strength 
so that he could Avalk satisfactorily Avith a cane. Pain in the bones, Avhich 
had been present, disappeared and although he had not recovered com- 
pletely tAVO years later, he had gained 16 kgm. in Aveight and Avas strikingly 
improved. The daily excretion of calcium in the urine which before the 
operation had been approximately 55 mgm. was reduced to 9.6 mgm., and 
roentgenograms taken four months after the operation disclosed a moderate 
increase in the density of the bones. The tumor manifested some signs of 
malignant activity; a fcAV karyokinetic figures AA'ere observed, cells and 
nuclei were inconstant in size and normal parathyroid tissue was not in 
evidence. 

This I believe is the first demonstration of spoirtaneous hyperpara- 
thyroidism although Mandl prudently refrained from draAving any con- 
clusions other than that his experiment had disproved the application of 
Erdheim ’s theory to osteitis fibrosa. 

Tavo years later Gold reported an almost identical case in a Avoman 
aged fifty-four in von Eiselsberg’s clinic. A parathyroid tumor Avas found 
in this case also. It was a firm, yelloAvish-Avhite mass, about the size of the 
terminal phalanx of a finger and occupied the position of the right inferior 
parathyroid gland. The patient's symptoms, especially weakness and pain, 
were appreciably improved after removal of the tumor and in four months 
she had gained 8 kgm. in weight. The day after operation the patient 
was sleepy; symptoms of oliguria were present but none of tetanic convul- 
sions. The blood calcium, Avhieh had been “about 30 per cent above nor- 
mal” before operation, returned to normal and the excretion of ealcium 
in the urine which had been “somewhat more than 100 per cent grea i 
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Ihan normal” was reduced for a time to “12 per cent of a normal excre- 
tion.” Gold, as a result of this experience, advised surgical exploration for 
tumor of the parathyroid glands in patients with osteitis fibrosa, and 
Barrenscheen in discussing this case called attention to the similarity be- 
tween the experiment performed here by nature and the results obtained 
in experiments on animals with Collip’s parathormone. 

In the interval between the appearance of the observations of Mandl 
and those of Gold, DuBois, knowing of the Mandl operation, studied a case 
of osteitis fibrosa. The patient, a man, was bedridden and had lost 17.5 
cm. in height as a sequence of softening of the bones. The blood calcium 
was abnormally elevated, the electrical excitability of the muscles was re- 
duced and a negative calcium balance was demonstrated. The administra- 
tion of Collip’s parathormone aggravated the symptoms. The patient was 
sent to Aub, Bauer and Richardson (7) who confirmed the negative calcium 
balance. At operation a tumor Avas not found, nevertheless Lvo normal 
appearing parathyroid glands Avere rejnoved. Aftei’Avard the blood calcium 
Avas a little loAver and roentgenograms revealed a deposit of calcium in the 
bones. The patient gained in strength and in four months Avas able to 
Avork in an office eight hours a day. In this instance there Avas hj^perfunc- 
tiou of the parathyroid glands in the absence of any noticeable hyper- 
trophy. The resected glands appeared normal on histologic examination. 

The next case to be recognized and treated successfully, the first to be 
reported as hyperparathyroidism, AA'as that of Barr, Bulger and Dixon. 
The clinical picture Avas almost identical Avith that of the eases of Mandl, 
Gold and DuBois, the chief features being rarefaction of bones and hyper- 
calcemia (16 mgm. per cent). Complete studies of the metabolism re- 
vealed a constantly negative calcium balance AAuth loss of calcium in the 
urine, Avhieh Avas greater AAuth any increase of calcium in the diet. The 
blood phosphorus Avas found to be subnormal (1.4 mgm. per cent). A globu- 
lar mass could be felt in the neck AAdien the patient sAvalloAA'ed, and opera- 
tion revealed that this Avas a parathyroid tumor. FolloAving removal of 
the tumor the blood calcium fell to beloAV normal and tetany developed, 
requiring heroic treatment AAuth calcium and parathormone. Retention 
of a large amount of calcium folloAved AAutli some gain in muscular strength. 
Also, a tumor of the maxilla became smaller. This had been diagnosed 
preA'iously by biopsy as a giant-cell tumor. 

The duration of the disability in Mandl’s case aams five years; it AA'as 
not stated in Gold’s case. DuBois’ patient had been bedridden for four 
years. In the ease reported by Barr, Bulger and Dixon, the patie 2 it, a 
AA’oman aged fifty-six, had a complication AA-hich is not infrequent in osteo- 
malacia and osteitis fibrosa ; namely, renal stone. Some urinary trouble 
called inflammation of the bladder had been present AA-hen she Avas thirty- 
eight, but had disappeared. At forty-seven the pain in the bladder and 
the frequency of urination returned, and from that time the patient AA'as 
never A’ery Avell. 

RoAvntree and Allan of The IMayo Clinic AA-ere present Avhen this case AA-as 
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presented. They recognized a similarity between the symptoms and ob- 
servations reported and those in a ease then under observation in the clinie. 
As a result this ease was diagnosed as hyperparath 3 woidism. 


REPORT OP CASE 

The patient was a married woman, aged thirty-two years in 1925, born in 
father had died at the age of sixty-two from carcinoma of the 
bladder. Her mother, two brothers and a sister were living. There was no 
record of tuberculosis, migraine or diabetes in near relatives. Menstruation 
begari at the age of fourteen, was always irregular with intervals varying fi’om 
four to SIX %yeeks, and lasting usually eight days; the flow was excessive and 
associated with moderate pain. Illnesses included diphtheria when she was a 
child, scarlet fever, and pneumonia with pleuritis at sixteen, influenza at twenty- 
five followed by pleuritis, and occasional attacks of tonsillitis. The first teeth 
were all soft and decayed rapidly. Moderate anemia had existed since childhood, 
also general weakness and nervousness. Her appetite had been capricious since 
childhood, and overindulgence in sweets and neglect of vegetables, milk and cream 
resulted. Fresh air and sunshine had been rather avoided. A course of treat- 
ment with rest, sunshine and forced feeding had been given in 1921 under the 
direction of Dr. George Minot. Considerable benefit was derived. In 1922, pain 



Pig. 1. The pelvis showing decalciflcatlon of the bones and cystic areas, but no gioss 
deformity. January 23, 1925. 

began in the right hip, associated with stiffness; it later affected the entire body. 
Stfnding aggravated the pain in the hip and produced ^ 

1923, a small lump was noticed m the thyroid gland, and ^ This 

small tumor grew from the periosteum of the lower right bicuspid reg . 
w“s reZved^and diagnosed myelosarcoma. In 1924, considerable swefiing a 
peared in the same region; a fairly large area of bone was c^sded away ana 
the floor of the antrum was cauterized. Teeth were 

had been removed previously on account of decay. S y j -^vas 

oFthe face, an acute attack of appendicitis occurred and appendectomy w 

‘’““he patient's admission to The Mayo J“S7c.wiefon 

weighed 44.6 kgm. (120 pounds) ? g'^foVOTent, due possibly to 

f„‘'Xrt“trafoaillci“n"g"ru:;hYS^ 
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gen-ray examination. The tonsils were small and not obviously infected. At 
the lower pole of the right lobe of the thyroid gland was a spherical mass about 
3 cm. in diameter, which was believed to be adenoma of the thyroid gland. The 
lungs were clear; the heart was normal in size. Murmurs which were thought 



Fig. 3 The right knee. Decalclflcatlon and cystic aieas at the distal end of the femur 
aie shown July 4, 1927. 

to be hemic were heard over the heart. The pulse was fast, usually more than 
100. The blood pressure was normal, usually about 120 systolic and 70 diastolic. 
The abdomen was held rigidly, so that palpation was difficult. At one time it was 
thought the spleen was palpable, but this was not confirmed at later examinations. 
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The hymen was not ruptured and the vagina was contracted. The urine was 
essentially normal. The blood count revealed moderate anemia with a low color 
index. I he tragility of the corpuscles was normal and the leukocytes were nor- 
^ ^^ssermaxin reactions on the blood and spinal fluid, Nonne reactions and 
colloidal benzoin reactions were negative. The stools did not contain ova or 
parasites. Roentgenograms of the pelvic bones showed a rarefaction of the bones, 
but gross deformity was not present (Fig. 1) . The electrocardiogram did not 
show anything unusual. The basal metabolic rate, January 17, was +12, and 
1*601 uaiy 19, ~t2. Symptomatic treatment was prescribed and the patient was 
dismissed from observation. 


March 6, 1925, the patient returned to the clinic. The four remaining teeth 
had been removed, without benefit. Muscular weakness had increased so that 
she was scarcely able to rise from her bed, and then would have to stand for 
several minutes before venturing a step with the help of crutches. 

April 13, 1926, the pain was affecting all bones and joints; the muscles were 
not affected. The general weakness had increased. Determinations of the blood 
calcium and blood phosphorus were made at this time. The calcium was slightly 
elevated (11.2 and 11.4 mgm. for each 100 ce.). The phosphorus was low (1.4 
mgm.)._ Roentgenograms of the spine, pelvis and skull revealed areas of rarefac- 
tion (Fig. 2) . The bones of the legs were considered to be normal. 


TABLE 1 

Analysis of Bone (After Drying) 


Dll to 

Hone 

Organic 

iMattor, 

Poi Cent 

Colcnim, 

Pci 

Cent 

Phosphorus, 

Per 

Cent 

Magnesium, 

Per 

Cent 

.-)-2:i-27 

Crest of ilu in 

70 0 

11 2 

S 4 

0 31 

11-15-2S 

Femul coitex* 

50 0 

15 5 

f) 25 


-Vvorage Value;,** 

40 0 

22 8 

14 G 

0 21 


*AvoinKo of two dcteriiuiiiitions, one of more coninaet bone, the other of more c.'inceUous bone 
•’Calculated from data ghon in “A textbook of physiological chemistry ” (Hanimarsteii ) 


May 15, 1927, the weakness had increased so that the patient was unable to 
walk even with crutches. The weight had fallen to 36.5 kgm. (80 pounds), and 
the pains in the bones and joints were more severe. Roentgenograms of the 
pelvis, femur, spine and ribs revealed rarefaction. A cystic area was noted at 
the distal end of the right femur (Fig. 3). In places this rarefaction assumed a 
cystic appearance. After a preliminary period of observation in the hospital a 
piece of bone was removed from the crest of the ilium for analysis; it contained 
excessive organic material and was poor in bone salts (Table 1). 


TABLE 2 

Nitrogen, Calcium, Phosphorus and Magnesium Balances: Ten-Day Period 

(June 20 to 30, 1927) 


Calcium, 

gm 

Phosphorus, 

gm 

iVIagnesium, 

gm 

Nitrogen, 

gm 

3 10 

5 09 

1 12 

42 3 

4 40 

3 27 

1 74 


7 50 

8 36 

2 Sf) 



7 9S 

10 70 

3 71 

50 7 

+0 48 

+2 34 

+0 88 

+ 11 1 


Output in urine 


Output in stool 


Total output 


Intake* 


Balance 


^An equal pori-ioii an 

A high vitamine diet and daily treatment with i^ltr^violet 
tuted. Some time later a ten-day study of metabolism probably influenced 

'SrTZtmte calcium V in the bleed phesphems 

(Table 3) . 
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November 16, 1928, the patient weighed 44 kgm. (96.5 pounds) and was in 
a much better general condition than at the previous examination. The height 
at this visit was 162 cm. She had adhered to the high vitamine D regimen during 
the interval. There was less pain in most of the bones, but she suffered severely 
from pain in the bone above the right knee. Eoentgenograms again showed the 



I<'lg. 4. Thu pelvis showing dec.ilollieiition, cystic areas and deformity (wedge-shaped 
pelvis). July 4, 1927. 

cystic areas of rarefaction above the condyles of the right femur, and general 
rarefaction as observed previously (Fig. 4). At this time there was also some 
thickening of the bone of the left cheek and a definite mass was palpable on the 
anterior aspect of the left maxilla. The blood calcium was moderately elevated 
as before (12.2 mgm. for each 100 cc.) ; the blood phosphorus was low (1.9 mgm.). 
The hemoglobin was 72 per cent and the erythrocytes numbered 4,370,000. 


TABLE 3 

Weight of Body and Changes in the Blood on High Vitamine D Regimen 


Datei* 

1927 

Weight of 
Body, 
kgm. 

Hemoglobin 

(Dare), 

Per Cent 

Erythrocytes 
for Each 

Cubic Millimeter 

i 

Blood Serum 

Calcium, 

mgm 

Per Cent 

Phosphorus, 

mgm. 

1 Per Cent 

May 

25 

36 0 

50 

3,250,000 

10.7 

1.8 

June 

6 

38 5 


3,116,000 

13 1 

2 0 

June 

13 

41 0 

mmm 

3,390,000 

11 8 

2 3 

June 

20 

42 0 

61 

3,400,000 

12 4 

1 9 

June 

27 


60 

3,810,000 

12 3 

3 0 

July 

5 


70 

3,740,000 

12 3 

2 0 

July 

13 

42 5 

70 

3,890,000 

12 2 

2 0 

July 

22 

43 5 


4,100,000 

12 9 

2 1 

July 

29 

43 0 





August 15 

43 0 

55 

4,230,000 

13 2 

1 

1.9 


•Determinations made within the week following the date given. 

High vitamine D diet and daily treatment with ultraviolet light instituted June 6. 
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The lower end of the, right femur was examined by open operation Nothing- 
unusual was encountered except that the bone was porotic. Microscopic examina^ 
tion showed the tissue removed to be a foreign body, giant-cell tumor Chemical 
analysis of this bone is recorded in Table 1. '^nemicai 

‘"fi fifth visit that attention was directed to the possible simi- 

the one reported by Barr, Bulger and Dixon. Many features 
weie unmistakably similar: muscular weakness; rarefaction of bones; giant-cell 
tumors of bone; rather high blood calcium and low blood phosphorus; tumor 


TABLE 4 

Metabolic Data for a Six-Day Period Before Operation'' 



Caleiinn 
111 Uiine, 

Kin 

Call mm 
111 Stool, 

gm 

^ Total 
Excretion 
of 

Calcium, 

gm 

1 

1 Phos- 
1 phorub 

! Ill 

Urine, 

gm 

Plios- 

phorus 

m 

Stool, 

gm 

Total 

Phos- 

phorus, 

gm 

Blood Serum 

D.itc. l‘J2S 

Calcium, 

ms 

Per 

Cent 

Phos- 
phorus, 
mg Per 
Cent 

December 10 

0 22 

0 05.1 


0 509 

0 06S, 


12 79 

1 98 

11 

0 31 

0 03S 


0 5S7 

0 042 


11 84 

2 07 

12 

0 31 

0 001 


0 GSO 

0 121 




13 

0 2o 

0 OOS 


0 090 

0 130 


11 64 

1 71 

11 

1 0 30 

0 317 


0 712 

0 343 




13 


0 121 


0 714 

0 124 


12 44 

2 11 

Total 
(six days) 

1 

1 70 

0 72 

2 48 

3 892 

0 S2S 

4 72 



Intake 

(estimated) 



4 90 



5 72 



Balance 



4-2 42 

1 


4-1 00 




'•Patient rccciMiig diet rich in \ it.imint D, also ultru-iolet radiation 


TABLE 5 

Metabolic Data for a Six-Day Period After Removal of a Parathyroid Tumoi 

(December 17, 1928) 


Date, 1928 

Cah uim 
m Urine, 
gm 

Calcium 
in Stool, 
gm 

Total 

Excretion 

of 

Calcium, 

gm 

Pho'^- 

phorus 

in 

Urine, 

gm 

Phos- 
phoi us 
in 

Stool, 

gm 

Total 

Phos- 

phorus, 

gm 

Blood Scrum 

Calcium, 

mpm 

Per 

Cent 

Phos- 
phnru-i 
ingin Pei 
Cent 

December 18 

19 

20 

21 

22 

23 







9 00 

1 71 







7 73 









I 7 13 


1 

1 

1 


1 


S 28 

I I on 

1 














8 02 

1 95 

Total 

(six da 3 s) 

0 084 

7 25 

7 41 

1 78 

1 62 

3 40 


.. 

Intake* ’ 



4-S 56 



4-5 30 




Balance 



4-1 15 



4-1 90 


Iministcrfd 


-An equal pui uun m honever, that the load-drug mixture 

was to have been collected during this experiment tj"; patient actuall> receiv cd in mcdira- 

rL^bfood'trh^t^xrhiaimme^d^itel^^^^^^^^ remotal of the parathyroid tumor 
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which had been interpreted as non-toxic adenoma of the thyroid gland, but which 
was now thought might be a tumor of a parathyroid gland. Operation for 
removal of the tumor was decided on, but before doing this the calcium in the 
urine and stool was determined for a period of six days (Table 4). Moderate 
retention of calcium and phosphorus was revealed. 

December 17, a parathyroid tumor was removed. The immediate convales- 
cence was satisfactory and the effect of the operation noteworthy. The blood 
calcium fell within three days almost to tetany values (Table 5) . Actual tetany 


TABLE 6 

iMetabolic Data Three Months After Removal of the Parathyroid Tumor 


D;itc, 1027 

Weight 
of Ho(Jy, 

IlL'inot»Iobin 
(Dine). 
i*er Cent 

Krythrocytef* 
for ICaeh 

Ciibir Alininiefer 

i 

Ulood Scrum 

C.'ilcium, 1 
I*cr Cent I 

P}lO!ip}iOniS, 

ivfznt. 

Per Cent 

.\piil 3 

■1 

o 

•l.l.O 



S.33 

1.8 


■U» 

•1.020,000 

S.IO 

1 .0 

•1.5 . .5 



S.II 

I.« 


did not occur, but the patient became generally nervous, and complained of numb- 
ness and tingling of the tips of the fingers and the toes. Calcium phosphate 
given by mouth relieved these symptoms. Marked suppression of calcium excre- 
tion occurred (Table 5) and the patient’s strength improved rapidly, so that 
within two weeks she was able to abandon crutches and take walks of consider- 
able length around the hospital grounds, merely with the help of a cane. She 



Fig. 5. The skull, showing Increase in the denslt.v of the bone three months after removal 
of parathyroid tumor. April 3, 1029. Compare with Figure 1. 

left for her home January 7, 1929, with instructions to follow the diet rich in 
vitamine D, and to take 3 gm. of calcium phosphate twice daily. 

A complete description of the gross and microscopic appearance of this 
tumor is published by Wellbrock in this issue of the Journal. He believes the 
tumor is a malignant adenoma. It measured 5 by 3.5 by 3 cm., and was situated 
at the lower pole of the right lobe of the thyroid gland. The other parathyroid 
glands were not examined. 
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fv,« patient returned for re-examination, April 3, 1929, having adhered to 
the diet and calcium medication prescribed. She had been entirely free from paS 
and was walking comfortably, although still with the peculiar waddling motion 
This was due probably to the wedge-shaped pelvis noted at a previous 

was 45 kgm. (100 pounds) and her height 150 cm. Shortening 
preceding visit, which was attributed to her 
be ng on her feet while the skeleton was still soft. Eoentgenograms of the skull, 
spine, pelvis and femurs, when compared to those made before the removal of 
the parathyroid tumor showed unmistakably increased density, calcium deposit 
Q serum calcium on three successive days was 8.33, 

8.10 and 8.41 mgm., the corresponding inorganic phosphorus being 1.8, 1.6 and 
1.8 mgni. (Table 6). <= > 



Fig. 6. The pelvis, showing increase in density of the hones three months after removal 
of parathyroid tumor. April 3, 1929. Compare with Figure 2. 


METHODS OP CHEMICAL. ANALYSIS 

The calcium in the hlood serum was determined by the Clark and Col- 
lip modification of the Tisdall and Kramer method.^ Phosphorus in the 
blood serum was determined by the method of Piske and Subbarow. Foi 
the mineral balances, food equivalent to that eaten by the patient was dried 
and pulverized by its passage through a “mixtamal mill.” Stools were 
dried according to the suggestions of Tisdall and Kramer. Aliquot poi- 
tions of the urine for the period of study were evaporated in platinum- 
Direct ashing in platinum at low temperature, not exceeding 500 to 5 
degrees C., was found to be the most satisfactory method of prepaiing tiese 
materials for analysis. Loss of phosphorus was not noted undei the con 
ditions ; added phosphate was quantitatively recovered. The ash was taken 
up in 0.5 normal hydrochloric acid; phosphorus was determined ly le 
Fiske and Subbarow method, calcium by the Tisdall and Kramer me o 
as modified according to the suggestions of Shohl, and magnesium m i 

iTTm indebted to Dv. M. H. Power and Miss Florence Wales for tbe chemical analyses 

In this case. 
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iiltralo from ealoiiim by proeipitatioii as magnesium ammonium phosphate 
and determination of tlie pliospliorus in the precipitate by the Riske and 
Subbarow method. 

COMMENT 

Tn tlie eases of hyperparatliyroidisiu thus far reported the disease was 
in adult men or women and produeed either by tunmr (adenoma or earei- 
noma) of a paratliyroid gland or. as in tlie ease of Diillois, by liyperfunetion 
of otherwise normal parathyroid glands. The onset is insidious and the 
course ehronic and progressive. Tlie early .syni[)toins are weakness and pain 
in the bone.s. As time pas.ses debility increases until finally the viet'mf 
are bedridden. The bones .soften and the skeleton undergoes more or le.ss 
deformity, .such as wedge-shaped pelvis, scoliosis and loss of stature. Frac- 
tures may occur. iMultiplc swellings of bone are common, due to the for- 
mation of foreign bodj’’, giant-eell tunior.s. Renal calculi may develop with 
distre.ssing urinary symptoms. 

Secondary anemia is pre.sent. The electrical excitability of the mus- 
cles is reduced (hypotonia). An exce.ssive excretion of calcium and pho.s- 
phorus occurs, resulting in negative balances for these elements. This is 
associated with an increa.se in the calcium and a decrease in the inorganic 
phosphates of the blood .scrum. Roentgenograms show e.xtensive diffuse 
rarefaction and what appear to be cysts of the bones. The latter on direct 
examination may be found to be foreign body, giant-cell tumors. Chemical 
analysis of the hones reveals cousidevablc loss of calcium and phosphorus, 
and a relative if not an absolute gain in organic matter. The skeletal 
lesion is that described by von Recklinghausen as osteitis fibrosa, for which 
Stenholm has proposed the more appropriate term osteodystrophia fibrosa. 

The disease is the antithesis of tetany (paratliyropriva), exactl}’- as 
hyperthyroidism is the antithesis of myxedema, and hyperinsulinism that 
of diabetes. 

The fact that a tumor was not found by Richardson (7) in the para- 
thyroid glands in the case of DuBois is interpreted as indicating that hyper- 
parathyroidism may result from the hyperfunctioning of otherwise normal 
glands. An exactly analogous condition has been encountered in the case 
of the pancreas. The first patient with hyperinsulinism had a malignant 
tumor of the islets (32). In the next two eases of hyperinsulinism reported 
there were adenomas (20, 28). Since then two cases without tumor have 
been observed in The Mayo Clinic, and Finney and Finney have described 
a third case in which the clinical picture was essentially the same as that 
observed in the cases of tumor. Surgical intervention was undertaken in 
these cases for the purpose of removing a tumor. A tumor was not found, 
however, and large pieces of pancreas which were resected and examined 
histologically, contained perfectly normal appearing islets of Langerhans. 

The study of cases of hyperparathyroidism may provide a clue to the 
nature of rickets. The clinical picture in rickets is not unlike that of 
osteitis fibrosa and in the common form of rickets the serum calcium is 
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excessive and the serum phosphorous deficient, as is the case in osteitis 
fibiosa. tumors of the parathyroid glands have been reported in cases 
of rickets, and hyperplasia of the glands has been noted by Ritter, Pappen- 
heimer and Minor in eases of rickets in man. In experimental rickets, 
hj^peiplasia ot the parathyroid glands is the rule. Erdhehn was the first 
in this field, but he has been followed by a number of others, the recent 
study of Higgins and Sheard being unu.suallj’^ suggestive. Nonidez and 
Ooodale have shown that the parathyroid glands of chicks became enlarged 
when they were Icept from direct sunlight on a ration poor in antirachitic 
vitamine. Higgins and Sheard confirmed this observation extending the 
study to a more detailed investigation of the wavelength of the light in- 
volved. They found that chicks growing under amber, blue or ordinary 
glass, which cuts out the ultraviolet rays, developed rickets early, and that 
with the rickets there was hyperplasia of the parathyroid glands. The 
diet of these chicks was poor in vitamine D. Higgins and Sheard found, 
further, that chicks similarly treated but given small, probably inadequate 
doses of ultraviolet radiation daily developed rickets only when they were 
more than six months old (late rickets), and that the hyperplasia of the 
paimtlijn-oid glands iinder these circumstances Avas associated Avith the for- 
mation of cysts. The cystic glands obtained by Higgins and Sheard 
resembled both in cells and structure, the adenoma of the parathyroid 
glands observed in the ease of hyperparathyroidism reported here. The 
history of this patient suggests that during childhood an adequate supply 
of vitamine D A\'as not obtained. Rickets Avas escaped during childhood, 
but, like the chicks of Higgins and Sheard, a clinical condition Avhich 
resembled rickets developed later. Treatment Avith a diet rich in vitamine 
T) and Avith ultraviolet light Avas carried out in 1927 and re.sulted in a 
marked gain in strength and in A\'eight, improvement of anemia and reten- 
tion of calcium and phosphorus. This is at least suggestive of some antag- 
onism betAA'cen vitamine D and activity of the parathyroid glands. It 
seems not unlikeljr that rickets, and osteitis fibrosa, may be due to over- 
function of the parathyroid glands and that the healing effect of vitamine 
D in these conditions may be due to inhibition of the parathyroid glands 
by this vitamine. 


It is impossible at the present time to explain the behavior of the 
serum calcium and phosphorus in hyperparathyroidism. In this case and 
in Barr, Bulger and Dixon’s case, the former was elevated and the latter 
depressed before operation; after removal of the parathyroid tumoi the 
calcium fell to low levels, Avhereas the phosphorus was unaffected. ^ Par- 
ticularly significant is the almost complete suppression of calcium m the 
urine Avhieh immediately followed operation and accompanied the precipi- 
tate drop of calcium in the blood. The phenomenon is not explained ly 
any clianoy in the proportion of diffusible to nondiffiisible serum calcium, 
since the koportion ,vas only slightly affected after operation for two dayy 
The phosphorus in the m-ine was also depressed by the operation, but not to 
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the same extent as the ealeium. There is no way of estimating' wliether or 
not the excretion of caleinin ami piiosphorus into tlie l)owel was (iiminisiied, 
since calcium phosphate was administered as a drny and much of tliis 
probably was not absorbed. 

It is also impossible to account for tiie }'iant-ccll tumors. These 
occurred in the case reimrted here and in iliat of iiarr, liulger ami Dixon. 
Such tumors have been noted previously in association with osteomalacia 
and osteitis librosa. It is remarkably interesting that following parathy- 
roidectomy in tlie case Jierc reported a tumor of the maxillary bone dis- 
appeared, or at least decreased in size, to such an extent that it was no- 
longer palpable. 

From the experience already acepdred with tliis new disease, it would 
seem desirable to recommend surgical exploration for tumors of the para- 
thyroid glands in ca.ses of skeletal decalcitication of obscure cause, jJarticu- 
larly if such decalcitication is as.sociated with liypercalcemia. If a tumor 
is found, it should b<! removed, and, if not, the removal of one or two 
parathyroid glamls may be beneficial, as in tiie case described by DuBois 
and Richardson (7). It should la* borne in mind, however, that this opera- 
tion may be followed by a i)recipilatc lowering of the calcium level of the 
blood and that the administration of calcium and possibly of parathormone 
may be necessary to prevent tetany. 

SU-AIMARY 

A case of osteitis fibrosa is described in which conditions attributable 
to excessive parathyroid activity occurred in association with a malignant 
parathyroid adenoma. The symptoms and data included progressive Aveak- 
ness, loss of muscle tone, anemia, pain in tlie hones, decalcification of the 
skeleton, associated Avith an increase of organic matter and foreign body, 
giant-cell tumors, hypercalcemia and hypophosphatemia. Four similar 
cases recently reported by others are described. 

To some extent at least the disease is combated successfully by treat- 
ment Avith ultraviolet liglit and a diet rich in vitamine D. The suggestion 
is entertained that a role of vitamine D is the inhibition of the activity of 
the parathyroid glands. 

The surgical removal of the parathyroid tumor in the ease reported 
Avas folloAved by marked improvement in strength and muscle tone, relief 
of pain in the bones, increased calcification of the bones and the disappear- 
ance of a tumor of the maxilla. 
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ENDOCRINE STUDIES IN DEMENTIA PRAECOX 

R. G. HOSKINS AND FRANCIS H. SLEEPER 
Worcester State Hospital 
WoKCESTEit, Mass. 

Ill dealing with a disorder that has been discussed from so many and 
such diverse points of view as has dementia praeeo.K it is expedient that one 
define somewhat explieitly the eoiieeptions upon which his experimental 
attack and Ids interpretations are based. It is our belief that dementia 
praeeox is a reaction trend and is an entity only and to a lesser degree in 
the sense that headache or fever is an entitj". It is a disorder of multiple 
causation. Among the demonstrated “causes” of the psychosis are trauma, 
puerpei’al sepsis, typhoid fever and unre.solved psyeliie conflicts. AVe share 
with Janet the belief that fundamental to the disorder in each ease is a 
lack of nervous energy leading to a feeling of inadecpiaey and a consequent 
flight from reality. It can develop in a relatively strong man as a result 
of overwhelming difficulties or in a weak man from relatively trivial diffi- 
culties. To list the eminent psychiatrists who are in accord or disagree- 
ment with these conceptions, though conventional, would be supereroga- 
tory. 

Prom these premises it follows that the numerous searches that have 
been made for the cause of dementia praeeox were foredoomed to failure, 
and for precisely the same reason as would be a search for the cause of 
headache or sterility. The perennial debate whether the disorder is of or- 
ganic or psychogenic origin is to our minds quite on a par Avith a discussion 
whether tuberculosis is due to the presence of tubercle bacilli or suscepti- 
bility of the patient. It disregards the nature of causality. 

Our studies have been based upon the primary conception that de- 
mentia praeeox is a reaction to a sense of personal failure arising pi'imarily 
from a feeling of inadequacy to meet the issues of life as they actually 
present in a Avay to secure a tolerable degree of emotional repose. Any 
therapeutic attempts, therefore, should be directed to restoring a feeling 
of adequacy. The actual inadequacy is always relative. One could log- 
ically center his efforts on analyzing the psychic difficulties and attempting 
to remove these or re-educating the patient to conquer them. LikcAvise, he 
could logically center upon detecting and removing organic causes of the 
feelings of inadequacy. Neither, of course, should be neglected. It is 
towards the organic aspects of the problem that our endeavors have been 
primarily directed though Avith no feeling of disparagement of psycho- 
therapy in its various conscious and unconscious guises. 

*Keaa before the Thirteenth Annual Meeting of The Society for the Study of Internal 
Secretions, Portland, Ore., July 9, 1929. 

*The expenses of this research have been met In part by The Memorial Foundation foi 
Neuro-Endocrine Eesearch, Boston. 
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That eudocriue disorders occur in schizophrenic patients is indicated 
by the results of pathological and “constitutional” studies as well as by 
occasional reports of more or less complete amelioration of the psychosis 
following the correction of endocrine disorders. The literature on these 
topics has been discussed elsewhere (1). The question of the relative sig- 
nificance of endocrine factors, however, still demands much study. 

T or the i^ast two yearn we have been engaged in such an investigation. 
An attempt has been made to determine: (a) the incidence of significant 
endocrine disorders in a random series of state hospital cases: (b) the re- 
sults, mental and plij’^sical, of correcting, as far as possible, such disordei’s 
as were found; (e) the effects of empirical gland therapy in patients who 
were diagnosed “not demonstrably endocrine.” This third phase of the 
investigation is partly a concession to the admitted inadequacy of available 
endocrine diagnostic methods and partly a control on the results of specific 
therapy. 


JIETHODS 


In general we have followed the methods evolved under the leadership 
of Rowe at the Evans Memorial in Boston (2). This angle of attack was 
adopted for three reasons: (a) we have been impressed with the practical 
utility of the methods in the hands of others; (b) we desired to subject 
the methods to an independent test; (e) irrespective of the validity of the 
methods their use involves the systematic collection of a large body of data 
on the physical and metabolic conditions of the patients such as is needed 
for an understanding of the organic aspects of the disorder from any point 
of view. The data have been collected under conditions permitting corre- 
lations to an extent that is not possible in case of scattered individual 
studies on various physiological or pathological processes. 

In Table I is reproduced the “Summary Sheet” that is employed in 
tabulating the data. It serves in this connection to indicate the data se- 
cured. The general plan is to make a thorough initial study, securing data 
as complete as may be, not only on the features scheduled in the Table but 


also on the history and physical conditions of the individual patient. 

For the most part no special comments on the technic employed in the 
various tests are necessary. Accepted standard methods are used. The 
blood samples are obtained before breakfast with care to avoid excitement. 
The Galactose tolerance tests are planned to avoid any wastage of this ex 
pensive sugar. In this, Rowe’s technic (2) is followed exactly. The most 
difficult procedure in which to secure significantly reliable results is the 
determination of the basal metabolic rate. A closed circuit method is use 
(Benedict-Roth). The results are calculated to the Harris-Benedict an 
the Dubois standards and the average of the two is recorded. Tests are 
always made in duplicate and the better of the two utilized. , as is usu 
ally the ease, a satisfactory degree of repose is not secured on t le is a^, . 
rehearsals are held until either the goal is attained or it 
dent that it is not then attainable. A critique on this phase 
has been published elsewhere (3). 
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'Tests made in duplicate. ^Patients in bed. 
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_ During the progress of the tests or after their completion the patient 
IS brought before the hospital staff and a psychiatric diagnosis and prog- 
nosis recorded. 

The various data having been secured and analyzed, the patient, if his 
condition is not already well known, is placed under observation without 
treatment for one to three months. He is then either dismissed from 
further study or is subjected to one or more courses of gland therapy, with 
usually about thx’ee months intervals between courses. At intervals of 
about six weeks one or more data such as the basal metabolic rate or others 
regarded as especially significant as indicating progress in the given case 
are re-deteinnined and at intervals of about three mouths the complete 
series of vital function tests are repeated. Until recently no cases were 
dismissed from study on any ground except a degree of “spontaneous” 
improvement during the preliminary observation period or an- initially 
favorable prognosis that would render any improvement under thei'apy 
impossible of evaluation. At the present time and in the light of the first 
year and a half of experience a certain degree of selection is employed to 
avoid the expenditure of our limited facilities on relatively unpromising 
cases. In general those patients with deeply fixed delusional systems and 
in whom the tests fail to disclose significant metabolic abnormalities are 
discarded. 


Each week during the entire study a report on the mental condition 
of the patient is filed by a psychiatrist and each three days one by a psy- 
chologist who keeps in constant, close touch with the patients on the Avards. 
Table II reproduces the form used by the psychologist in securing and 
recording his data. For this form we are indebted to Mr. A. T. Boisen. 
In many instances the actual time spent in Amrious activities is recorded. 
The nui*ses, too, report their impressions of the patient each three days as 
well as whenever anything unusual occurs. They also record rectal tem- 
peratures and pulse rates tAvice daily and the Aveight each AA^eek. Occasion- 
ally significant observations are reported by Avorkers in the Occupational 
Therapy Department. Recently arrangements have been made for further 
observations of the patients without their knowledge in a special recreation 
room. The psychiatrist and the psychologist usually remain intentionally 
in ignorance of the gland therapy and it is believed that their judgments 
are honest and unbiased. At intervals of about tAvo months each patient is 
again brought before the Hospital Staff and progress, diagnostic and prog- . 
nostic notes recorded. Table III, designed by Supt. W. A. Bryan, repro- 
duces the form used to secure uniformity in these examinations. 


The initial data on the individual ease are summarized by the senior 
author and an endocrine diagnosis is made. Almost invariably ot 
authors agree on the diagnosis but in case of disagreement both d^aonases 
are recorded and utilized consecutively in 
vals of one to two months the ease is again snmmamed 
in the treatment made in accordance -with the lesults of 


the interim history. 
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TABLE II 

WAKO OUSEItVATIONS 


Name of patient. 


Place.. 


Date. 


Obseryer. 


Period of observation. 


Appeailvnce and General Behavior (Neatness, output of energy, mannerisms, 

postures, etc.) 

JlooD; Placid, complacent, cheerful, euphoric, elated, silly, facetious, boastful, 
irritable, suspicious, sad, hopeless, bitter, gloomy, anxious, perplexed, 
thoughtful, timorous, indifferent, apathetic, stuporous. 

Variations 

Social Attitude: Co-operative, amiable, submissive, self-assertive, antagonistic, 
sociable, seclusive, fault-finding, self-pitying, ego-centric. 

Work Period: Kind of work Voluntary or compulsory? 

Kind of suggestions or commands 

Actual Work: Efficiency Steadiness Interest 

Soldiering: Form 

Leisure Period: Facilities available 

Social intercourse, with whom attitude 

kind steadiness interest 


Reading 

Writing 

Games 

Reaction to success or failure 

Supervised play — attitude actual participation. 

Kind steadiness interest. 

Day-dreaming 

Facial expression physical posture 

Evidences of response to hallucinations 


Evidences of erotic indulgence 

Response to Special Situations: (i. e., visitors, letters, transfers, church, etc.). 


Significant Utterances and Behavior of Patient: 
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TABLE III 


Schema for Staff Review of Cases 

General Appearance and Behavior 
Gait 
Clothing 
Attitude 

Facial Expression 
Mannerisms 

Speech 

Spontaneous or not 
Tone of voice 

Normal, coherent, relevant or 
Abnormal: 

Volubility 
Circumstantiality 
Distractibility 
Neologisms 

Mood 

Placid 
Cheerful 
Elated 
Boastful 
Timorous 
Irritable 
Indifferent 
Suspicious 

Orientation 
Time 
Place 
Person 

Memory 

Recent 
Remote 

Hallucinations 

Get full information 
When heard 
Men's or women's voices 
Do they talk to each other or to patient? 

Content of hallucinations 
Hallucinations other than auditory 

Compulsive Phenomena 

Impulses, compulsions, etc. 

Delusions 

When possible get full information relative to former ideas. Have the 
patient give an explanation of his conduct since the preceding progress 
note. 

Insight 

How far does the patient understand what is wrong? 


Verbigeration 

Slowing 

Retardation and Blocking 


Bitter 

Sad 

Hopeless 

Gloomy 

Anxious 

Perplexed 

Apathetic 


Diagnostic Summary 

The diagnosis should be checked at each Staff Meeting This diagnosis 
must represent a majority vote (if any) of the Staff. The opinions o 
must be recorded. 

Prognosis 

Should be recorded in the following terms: 

A. should be used for ptaients who 

be able to resume their place in the world. They should become 
self-supporting and without trace of former symptoms. 
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B, Social Recovery. 

The individual can return to the community, become either fully or 
partly self-supporting, but will retain some of his symptoms under 
good control. 

C. Institutional Social Adjustment. 

The patient will be given a parole on the front wards, do some 
useful work, but cannot return to community life. He will retain 
his symptoms but have them under good control in the environment 
of the hospital. 

U. Institutional Adjustment. 

The patient will not be able to be trusted with any liberty but will 
remain clean and tidy, get along with other patients in the ward 
and do simple work. 

E. Deterioration 

The patient will gradually become untidy, antisocial or aggressive 
and violent, and do no useful work in the institution. He will re- 
main inaccessible. 

All element of personal judgment is uneseapable in the assessment of 
degrees of improvement or regression. The lack of satisfactory quantita- 
tive criteria in the field is proverbial. One is foreed to base judgment only 
on the considerations by whieh liberty or further confinement are habit- 
ually dealt out to psyehotic patients the world over. As a matter of prac- 
tical fact, whenever, in this study, the ehanges for better or for worse are 
in doubt the statement recorded is, “Not significantly changed.” In evalua- 
tion of the various reports that make up the evidence, attention is directed 
predominantly to specific facts rather than to the impression of the ob- 
servers. The special necessity of a critical attitude is constantly kept in 
mind. 

In all, up to Maj' first, 1929, eighty cases had been studied with suf- 
ficient thoroughness to permit an endocrine diagnosis, either definite or 
probable. The outstanding findings in the entire series are set forth in 
Table IV. The inadequacy of such tabular presentation will best be real- 
ized by those with the most extensive knowledged of psychiatry. Bach 
entry is an attempt to epitomize a dossier of from 20 to 250 pages which, 
in turn represents an attempt to summarize the complex life of a human 
being. The most difficult phase of the undertaking is to determine in each 
case the prognosis. Bor example, the patient “J. P. K.” when first seen 
was mute, resistative and stuporous, but the setting in whieh the picture 
was placed justified the favorable diagnosis initially recorded. This judg- 
ment was vindicated by the apparently complete recovery of the patient 
under ordinary hospital routine treatment. A rather similar picture in the 
case of “G. M.”, in which the setting is very different, renders the prog- 
nosis practically hopeless. The “slight improvement” following the use 
of pluriglandular medication in this case is correspondingly more signifi- 
cant than would be a marked improvement in a case of initially good 
prognosis. 

In general, it is our purpose to make a cross-section study of schizo- 
phrenia as seen in a state hospital population. While samples of most of 
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TABLE IV 

Summary of Cases Studied to May, 1929 

CATATONIC TYPE 


Patient 

No. of 

Duration 

Prognosis 

1 Endocrine 

Treatment 

Psych iat. 

Present 

Age 

Attack 

Years 

Diagnosis 


Results 

Status 

P. R. 

2nd 

5 

Bad 

Not. End. 

Gonpd 

None 

Discontinued 

40 





ThsToid 

None 

. 

J. C. 0. 

1st 

'A 

Fair 

Not End. 

Gon., Thvr. & 

Marked 

At home 





A. L. Pit. 

Impr. 


A. J. 

22 2 

1st 

1 A 

Fair 

Thyr. Def. (?) 

ThjToid 

None 

Discontinued 

N. C. 

25 

1st 

5 

Poor 

Thyr. Def. 

Thyroid 

Improved 

Removed 

C. T. 

21 

3rd 

A 

Good 

Not End. 

None 

Now well 

At home 

F. D. S. 

1st 

4 

Poor 

Thyr. Def. 

Thyroid 

Marked 

At home 

34 





Impr. 


W. N. 

24 

3rd 

1 

Poor 

Pit. Def. 

None 

None 

On escape 

J. P. K. 
23 

1st 

A 

Good 

Not End. 

None 

Marked 

Impr. 

At home 

T. L. H. 

Ist 

2 

Bad 

End. Def. 

Thyroid 

Slight* 

Continued 

30 



Unci. 


Impr. 


D. I. 

1st 

5 

Bad 

End. Def. 

Thyroid 

Marked 

Continued 

39 



Unci. 


Impr. 


D. M. 

24 

1st 

1 

Poor 

Not. End. 

Gonad 

Gon., Thyr. 

Improved 

None 

Continued 





Thyr. Adr. & Pit. 

SI. Impr. 


n. M. 

2nd 

0 

Bad 

End. Def. 

Gon., A. L. Pit. 

SI. Impr. 


30 



Unci. 

& Thyr 

A. L. Pit. & 

Impr. Cont. 







Felamine 

Thyr. Adr. Pit. 

SI. Impr. 
Maintained 

Continued 

C. M. N. 
29 

1st 

4 

Poor 

End. Def. 

Unci. 

Lt. Thyr. 

Heavy Thyr. 

Impr. 

More acute 

Continued 

D. R. 

2nd 

4 

Poor 

Not End. 

Gon. & Thyr. 
Gon., Thyr. & 

None 


25 





Lt. A. L. Pit. 

Mod. Impr. 







Gon., W. G. Pit 
li Thyr. 

Thyr. W. G. Pit. 

impr. Maintained 
More acute 

Continued 

A. R. 

09 

1st 

5 

Poor 

Not End. 

Gon. Thyr. & 

A. L. Pit. 

No change 

Discontinued 

D. S. 

34 

1st 

A 

Bad 

Thyr. Def. 

Lt. Thyr. 

Heavy Thyr. 

No change 

Impr. cont. 

Continued 

G. F. S. 
28 

A. S. 

Ist 

3rd 

3 

A 

Fair 

Bad 

End, Def. 

Unci. 

Pit. Def. 

Lt. Thyr. 

Heavy Thyr. ' 

W. G. Pit. 

No change 

SI. Temp. Impr. 

Marked Impr. fol. 
by relapse 

C ontinued 

20 





A. L. Pit. & Thyr. 

No change 







Heavier W. L. 

Pit. & Thyr. 

More acute ' 

Continued 

A. S. 

23 

1st 

A 

Bad 

End. Def. 

Unci. 

A. L. Pit. ! 

W. G. Pit. Gon. , 
& Thyr. ‘ 

< 

31. Impr. 

More acute with 
dear periods 

Continued 

E. U. 

24 

1st 


Poor 

Thyr. Def. (?) : 

Lt. Thyr. i 

Mod. Thyr. ‘ 

No change 

Vlarked Impr. ^ 

1 

\.t home , ,, 

\pparently well 

L. A. 

26 

1st 

2 

Poor 

Pit. Def. 

i 

W. G. Pit. 1 

A.. L. Pit. & 
Felamine ^ 

■mproved 

Marked Impr. ^ 

Vpparently well 
i^ontinued 


•Minor degrees 


of improvement not carried forward into succeeding tables and dnnegarded 
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Patient 

Ago 

No. o{ 
Attack 


Prognosis' 

Endocrine 

DingnosU 

Treatment 

Psychiat. 

Kcsults 

Present 

Status 

A, A. 

23 

1st 

5 

Poor 

Thyr. Del. (?) 

Thyr. & Mag. 
Siilpli. 

Thyr. 

Marked Inipr. 

Cont. Impr, 

Apparently well 
Continued 

B. B. 

30 

1st 

M 

Poor 

Thyr. Dcf. 

Mod, Thvr. 

Heavy Thyr, 

Finprovcd 

Marked Impr. 

Non-psychotio 

sympt’s 

Continued 

H. 0. P. 
32 

1st 

}( 

Good 

Not End. 

None 

Improved 

At home 
Apparently well 

A. E. D. 
24 

1st 

K 

Good 

Not End. 

None 


Discontinued 


HEUEPIIUENIC TYPE 


C. 0. M. 
20 

2nd 

IH 

Bad 

Not End. 

None 

None 

Continued for 
observation 

E. C. 

20 

1st 

1 

Poor 

Thyr. Dcf. 

None 


Discontinued 



A. G. 

26 

2nd 

% 

(?) 

Pit. Dcf. 

A. L. Pit. 

SI. Impr. 

At home 

H. A. 

32 

1st 

2 

Fair 

Not End. 

Gon. 

Si. Impr. 

At home 

J. D. 

23 

lat 

7 

Poor 

Pit. Dcf. (?) 

Gon. 

A. L. Pit. 

None 

None 

Continued 

A. F. 

27 

2ud 

Vfi 

Bad 

Thyr. Dcf. 

r.t. Thyr. 

Heavy Thyr. 

SI. Impr. 

Increased Impr. 

Continued 

.l.H. 

22 

3id 

% 

Poor 

Not End. 

Thyr. 

None 

Continued 

D. K. 

10 

1st 

2 

Poor 

Pit. Dcf. 

A. L. Pit. 

A. L. Pit. & Thyr. 
Heavy W. G. 

Pit. & Thyr. 

Thyr. 

None 

None 

More aente 

Si. Impr. 

Continued 

B. M. M. 
32 

2nd 

H 

Poor 

Not End. 

Gonad 

None 

Discontinued 

G. M. 

20 

1st 

3 

Bad 

End, Def. 

Unci. 

Lt. Thyr. Gon. 

& A. L. Pit. 
Heavy Thyr. Gon. 
A. L. Pit. & 
Felaminc 

None 

Marked Impr. 

Continued 

J. N. 

33 

1st 

1 

Bad 

Pit. Def. 

A. L. Pit. 

Heavy W. G. Pit. 

None 

None 

Deteriorating 9 
years 

Continued 

c. s. 

42 

1st 

4 

Bad 

Not End. 

Lt,, Mod. & Hvy. 
Pit. Thyr. & Gon. 

None 

Continued 

c. w. s. 

38 

1st 

1 

Poor 

Thyr. Def. (?) 

Mod. Thyr. 

Heavy Thyr. 

Adr. 

None 

More acute then 
Impr. 

None 

Continued 

G. S. 

54 

1st 1 

10 

Bad 

Thyr, Def. 

Lt. Thyr. 

Mod. Thyr. 

Heavy Thyr. 

Mod. Impr. 

Impr. Cont. 

More acute 

Continued 

H. J. V. 
33 

1st 

H 

Bad 

Thyr. Def. 

Adr. 

None 

Continued 

V. C. 

16 

1st 

y2 

Bad 

Not End. 

Thyr., Pit. 
Felamine 

None 

Continued 

D. L. D. 

1st 

H 

Poor 

Thyr. Def. 

None 


New case 

Signs of Pit.Def. 

28 





T. M. 

1st 

5 

Bad 

Not End. 

None 


New case 

New case 

New case 

28 

L. F. P. 

1st 

14 

Bad 

Not End. 

None 


38 

E. C. P 

1st 

1— 

Poor 

Not End. 

None 


21 
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PARANOID TYPE 


Patient 

No. of 

Duration 

Prognosis 

Endocrine 

Treatment 

Psyehiat. 

Present 

Age 

Attack 

Years 


Diagnosis 


Results 

Status 

C. V. R. 
37 

Ist 

2 

Bad 

Not End. 

Gon. 

None 

Discontinued 

D. P. 

1st 


Bad 

Not End. 

Gon. 

None 


31 




Thyr., Pit. & Gon 

. None 

Discontinued 

D. M. 

33 

2nd 

K 

Poor 

Pit. Dcf. 

A. L. Pit. 

SI. Impr. 

Escaped 

E. M. 

35 

Ist 

-11 

Bad 

Not End. 

Gon. 

None 

Continued 

P. J. 

38 

5th 

G 

Bad 

Pit. Dcf. 

None 


, Died after 



operation 

E. A. J. 
38 

1st 

IM 

(?) 

Not End. 

None 

Improved 

Discontinued 

R. G. 

33 

1st 

Yx 

Poor 

Not End. 

None 


At home 



J. F. 

1st 

5 

Poor 

End. Dcf. 

Gon. 

None 


37 



Unci. 

A. L. Pit. 

More acute 

Discontinued 




W. G. Pit. & Thyr. 

More acute 

J. F. 


1 

Bad 

Not End. 

Gon. 

None 


30 

» 1 




Thyr., A. L. Pit. 
<4 Gon. 

None 

Continued 

R. H. 

Ist 

4 

Poor 

Pit. Dcf. (?) 

Gon. 

None 

Continued 

39 


Gon. & Thyr. 

None 

A. H. 

3rd 


Good 

End. Def. 

None 

Improved 

Discontinued 

37 


Unol. 




J. T. S. 
38 

1st 

1 

Bad 

Not End. 

Gon. 

Adr. 

None 

None 

Continued 

W. F. T. 
33 

1st 

lY 

Poor 

Not End. 

None 

None 

Discontinued 

C. C. 

2nd 

‘Ai 

Poor 

End. Def. 

Gon. 

None 

Discontinued 

22 

0. D. 

1st 

Poor 

Unci. 



New case 


3 

XN 0 t 



New case 

45 



H. G. 

2nd 

Poor 

1 

Iiinci. Uei. 

Unci. 

Not End. 



Discontinued 

44 


2nd 

Bad 

M. M. 

47 

4 







J. E. T. 

1st 

4 

Poor 

Not End. 

Gon. 

Pit., Thyr. & 

None 







— Gon. 

Heavy Gon. 

None 

More acute 

Continued 

SIMPLE TYPE 


A. B. 

26 

1st 

2 

Poor 

Not End. 

Gon. 

Gon. Thyr. & 

A. L. Pit. 

None 

None ^ 

Discontinued 

L. 7j. 

25 

1st 

1 

Poor 

Pit. Def. (?) 

W. G. Pit. 

Mod. Impr. i 

None 

None t 

\t home 

J. K. 

57 

E. 0. 

30 

2nd 

13 

Bad 

Not End. 

Gon. 

Gon. & Pit. J 

Ilontinucd 

2nd 

2 

Bad 

Not End. ' 

Gon. . j 

Gon. & Thyr. 

Thyr. Gon. Pit. J 

[mpr. 

None , 

Further Impr. t 

Fontinued 





Not End. 

None 

i 

4cw ca.se 

D. E. S. 
22 

1st 


Poor 

!^onc ^ 

Continued 


Gon. ^ 

C. F. D. 

2nd 


(?) 

Not End. ' 


39 

T. D. 

31 

1st 

>4 

Poor 

P. L. Pit. : 

Def. 

P. L. Pit. I 

'Tone ^ 

'outinued 
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UNCLASSiriED TYPE 


Piticnt 

Aku 

No of 
Att ick 

Diir ition 
Vcirs 

Prognosuj 

Endocrine 

Dl IRIIOSIS 

IQHH 

1 

Ps>cliiat 

llcmilta 

^ Present 

1 Status 

A U 

21 

1st 

'12 

Hid 

Not End 

None 


New cawe 

H K 

28 

1st 

9 

Poor 

Not End 

None 


New case 
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21 
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Not End 

None 
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22 
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(7) 
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10 
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Poor 

End Dcf 

Unci 

None 

Deteriorating 

Continued 

w c 

30 

2nd 


(7) 

Not End 

1 

None 

None 

Escaped 

F C 

20 

3rtl 

ii 

Good 

Not End 

None 


Discontinued 

J J 0 

35 

1st 


Fur 

Not End 

None 

Mod Impr 

Vt home 


Thyroid Deficiency 

Dcrniitc 

Probable 

Pituitary Deficiency 

Definite 

Probable 

Unclassified Endocrine Deficiency 
Not Demonstrably Endocrine 


n 

0 

5 

13 

9 

1 

13 

40 


Total Cases 


SO 


the conditions found in such institutions are included, the study so far has 
been concerned more with recent than with chronic cases and it is lacking 
in examples of chronic, acutely agitated cases. It is planned to include 
these, ultimately, but this must be deferred until some sedative has been 
sufiSeiently standardized to permit evaluation of results secured with 
its aid. 

The outstanding defect in the study to date is the lack of formal ‘ ‘ con- 
trols” for the cases treated Ideally, patients should he dealt with in pairs, 
as nearly similar as possible in age, duration of hospitalization, psychiatric 
type, background, mental symptomology and endocrine status One of the 
pair should be given endocrine treatment and the other, a placebo, all other 
conditions being kept as nearly as possible identical for the two patients. 
Confronted as we were, however, with a large problem and relativelj^ 
meagre resources, it seemed advisable first to undertake a general endocrine' 
diagnostic and therapeutic survey in a sufficient number of eases to indi- 
cate whether the problem would be likelv to repay further study It was 
felt that if therapeutic results should prove consistently negligable an 
elaborate series of control studies would have been futile 

The work, however, has been by no means entirely uncontrolled. In a 
measure each patient serves as a control on himself in that his condition is 
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studied before and during treatment, as well as at intervals with treatment 
suspended. It is our impression that this type of control is not going to 
prove entirely satisfactory because of the seeming persistence of favorable 
results for considerable periods after suspension of treatment. Indeed, it 
is possible that a permanent eure may follow a single course of treatment. 
The best control feature in the work up to this time has been the use of a 
gonad pi’eparation that has proved to be without significant influence (a 
commercial product, “Testaeoids,” said to contain extracts of testicle and 
prostate). Our earlier impression was that the material was of value and 
it was used with the same degree of thoroughness as was, for example, des- 
sicated thyroid. In individual cases it was administered over a period of 
months and in varying dosages up to ten times that stated by the manufac- 
turers as “indicated” in non-psyehotic subjects. The fact that the pre- 
scribe!’ anticipated an effect would serve to counteract any unconscious 
bias on his part in interpreting results. It served, therefore, as an ideal 
placebo. 


TABLE V 


Present Status of Cases 

NOT TREATED 27 

Favorable prognosis or spontaneous improvement 9 

Relatively unfavorable prospects for improvement 4 

Dead or escaped 3 

Under preliminary observations 11 

TREATED 53 

Under treatment, outcome not determined 33 

Free from psychotic manifestations under treatment 4 

Improved and sent home 5 

Removed or escaped 2 

Discontinued because of unfavorable prospects 9 


A further control is obtained by a consideration of antecedent possi- 
bilities and the degree of consistency with which the data correlate with 
these. It is a matter of common experience that periods of improvement or 
even “spontaneous” cures are not infrequently encountered in dementia 
praeeox — even, occasionally in patients with a poor prognosis. If, however, 
we were dealing only with changes of this type, the evidence of improve- 
ment should show a random distribution, irrespective of diagnosis or gland 
treatment. A segregation of the improvements in all groups treated with 
this or that substance would indicate that the material had a non-specific 
beneficial effect and that significant gland deficiencies did not occur. ^ A 
segregation *of incidences of improvement in groups diagnosed as specific 
ally endocrinopathic and treated specifically would indicate both the valid- 
ity of the diagnosis and efficacy of the treatment. Finally, frequency o 
improvement consonant with the known relative potency of gland prepara- 
tions employed would afford confirmatory evidence on these latter pom s. 
The extent to which these possibilities have been realized will appear m con- 
sideration of Tables VIII to XI. 
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liESUIiTS 

With two exceptions, all the patients reported in tliis series were males, 
the ages ranging from 16 to 57 yeai’s, and the period of hospitalization 
from one month to 14 years (See Table IV). They were mostly “first ad- 
missions” but some had suft'ered from one to five previous attacks. “P. J. ”, 
who had had the most varigated hospital experience came to us lacking a 
colon, of which he had been deprived in a New Jersey institution. It re- 
mained for him to die in our hospital of peritonitis following a hernior- 
raphy. 

Of the SO cases studied, 27 patients have received no treatment (See 
Table V). Of these, 11 are now in a preliminary observation period. Most 
of these, presumably, will be treated. In 9 cases the patients either had 
such favorable prognosis or progressed so well without treatment as to 
render them unsuitable for research purposes. Four were discarded as 
relatively hopeless and 3 either died or escaped before treatment could be 
given. 

Fifty-three have received gland treatment. In 33 instances the cases 
are still pending with the outcome problematic. Three patients are still 
under treatment pending satisfactoi-y arrangements for their dismissal 
from the Institution and one is being treated at home. Five have improved 
to the point that institutional eare is no longer needed and have been sent 
home with treatment suspended. One has been removed and one has 
escaped during the progress of treatment. Nine have been discarded from 
the series as offering relatively too little hope to justify further study at 
this time. 

TABLE VI 

Endocrine Distribution 


Not Definitely Probably 

Types Endocrine Endocrine Endocrine Total 

Catatonic 9 13 3 25 

Hebephrenic 9 9 2 20 

Paranoid 11 6 1 ' 18 

Simple 5 0 2 7 

Unclassified 6 3 1 10 

TOTALS 40 31 9 80 

PERCENTAGES 50% 39% 11% 100% 


The distribution of endocrinopathies among the various types of 
dementia praeeox is shown in Table VI. The numbers are too few to be 
of more than suggestive value. The occurrence of 16 definite and probable 
instances in 25 eatatonies, however, is striking and correlates with the fact 
that the incidence of improvement is highest in this group. Of the entire 
group 50 per cent have been diagnosed, “not endocrine,” 39 per cent, 
“definitely endocrine,” and 11 per cent, “probably endocrine.” 

The composite results of specific and non-specific treatment in various 
types are set forth in Table VII. As would be anticipated by those familiar 
Avith the results of other types of treatment in schizophrenia the highest 
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incidence of significant improvement, 62 per cent, occurred in the catatonic 
group and the lowest, 14 per cent, in the paranoid group. The series is 
not yet sufficiently extensive to justify formal “partial correlations,” nor 
aie the absolute pez’centages to be taken as of more than suggestive value. 


TABLE VII 

Results of Treatment in Different Psychiatric Types 


Number Number Percentage 
Treated Improved Improved 

Catatonic 21 13 62% 

Hebephrenic 14 5 36% 

Paranoid 14 2 14% 

Simple 5 2 40% 

Unclassified 3 1 33% 


TOTAL 57 23' 40% 


In Table VIII are shown the results of substitutive gland treatment 
in 23 eases in which definite or probable diagnoses of specific gland hypo- 
function were made. No instances of diabetes mellitus nor of frank 
adrenal deficiency were encountered. Since all the patients treated were 
males and since Rowe’s diagnostic methods, which we used, fail to define 
gonad deficiency except in women, this group includes only cases of thy- 
roid and of pituitary deficiency. In all but one of 11 cases of thyroid de- 


TABLE VIII 


Results of Specific Therapy 


Thyroid Deficiency — definite .. 
Thyroid Deficiency — probable 

TOTAL 

Pituitary Deficiency — definite . 
Pituitary Deficiency — probable 

TOTAL 


Treated 

Improved 

Percentage 

6 

6 

100% 

5 

4 

80% 

. 11 

10 

91% 

7 

2 

29% 

5 

1 

20% 

. 12 

3 

25% 


ficiency unquestionable improvement occurred. This ranged in degree 
from better contact and greater cooperation to apparently complete free- 
dom from the psychosis. A striking observation in this series is that 
schizophrenic patients apparently have, as a rule, a remarkably high 
tolerance for thyroid substance. It proved necessary in some eases to 
administer 40 to 60 grains of potent dessicated substance daily to secure 
clean cut functional effects such as accelerated pulse rate or increased 
basal metabolism. Even higher doses were used for brief periods in certain 
eases withont harm to the patients. Whether the high tolerance is diie to 
depressed assimilation or to actual metabolic anomalies has not yet been 
determined. The matter will presumably be settled by the substitu ion o 
thyroxin by vein for gland substance by mouth. 

The relatively low incidence of significant improvement, P ' 

under pituitary medication is probably to be ascribed to the re a ive 
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of potency of this substauce when taken b^'’ mouth. It is probable, too. 
that the dosages used in our studies have been for the most part inadequate 
though we have given up to 60 grains of tlic de.ssieatcd substance daily. 
We have made a few experiments with h^'poderniic injections of posterior 
lobe extract and have beguu the use of enteric coated tablet.s, but the ex- 
perience has not yet been sufficiently extensive to justify any surmises as to 
probable results. 


TABLE IX 

Results of Gland Treatment in Unclassified Endocrinopatiiies 

Treated Improved Percentage 


Thyroid Treatment 

Pituitary Treatment 

Gonad Treatment 

Pluriglandular Treatment 


5 3 60% 

2 0 0 % 

2 0 0 % 

4 2 50% 


TOTAL 13 

ENDOCRINOPATHIES, Grand Total. 36 


5 

18 


38% 

50% 


In thirteen cases, as indicated Table IX, the deviations in the vital 
function tests were sufficient in degree and number to justify a diagnosis 
of endocrine deficiency, but the pictures were not sufficiently characteristic 
to permit allocation of the difficulty to any one gland. Therapy, there- 
fore, had considerably more of the random element than in case of the 
preceding series. In three of five instances tliju-oid proved efficacious and 
in two, pluriglandular treatment. This latter included thyroid, pituitary 
and gonad or adrenal substances. It is probable that truth would not be 
greatly violated if these two instances were allocated to the thyroid com- 
ponent. 

In Table X is shown the incidence of improvement in 39 cases diag- 
nosed as “not demonstrably endocrine." In 11 of these patients thyroid 
was used without a single instance of significant improvement, whereas all 


TABLE X 

Results of Gland Treatment in Non-Endocrine Cases 


Gland Material Treated Improved Percentage 

Thyroid 11 0 0% 

Pituitary 9 1 11 % 

Gonad 17 2 12% 

Pluriglandular* 2 2 100% 


TOTAL 39 5 13% 


*In case of negative results each gland is scored whether used singly or in 
combination. In case of positive results in glandular combinations and in which 
the effective component has not been determined the improvement is attributed 
to the combination as such. In cases in which the effective component is indi- 
cated by the results o'f successive additions or eliminations the improvement is 
credited to the individual gland. 

but one of 11 patients initially suffering from definite or probably thyroid 
deficiency seemingly profited from its use. This contrast seems entirely 
too sharp to be ascribed to coincidence. Such clear cut differential results 
are hardly to be expected in a more extensive series of eases, uniformity 
not being the habit of biological data. In the entire series of “non-endo- 
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erine" cases, favorable developments followed tbe use of gland products 
in but 13 per cent of the eases as contrasted with 50 per cent in the endo- 
crine group. 

The data of Tables VIII, IX and X, as regards thyroid, pituitary and 
gonad medication, are rearranged in Table XI to permit easy comparison. 
It is seen that 13 of 23 cases of definite endocrinopathy (57 per cent) 
showed improvement following specific therapy. Three of 9 cases of un- 


TABLE XI 


Efficacy of Individual Glandular Preparations 
Number of Cases Improved 


Material Used 

Specifically 

In Unclassified 

In Eon- 
Endocrine 

Indicated 

Endocrinopathies 

Cases 

Thyroid 

10 of 11 cases 

3 of 5 cases 

0 of 11 cases 

Pituitary 

3 of 12 cases 

0 of 2 cases 

1 of 9 cases 

Gonad 


0 of 2 cases 

2 of 17 cases 

Pluriglandular 


2 of 4 cases 

2 of 2 cases 

TOTAL — Uniglandular . . 

. 13 of 23 cases 

3 of 9 cases 

3 of 37 cases 


57% 

33% 

8% 

TOTAL — including 

Pluriglandular 


5 of 13 cases 

5 of 37 cases 



38% 

13% 


classified endocrinopathy (33 per cent) showed improvement on random 
gland therapy, whereas in only 3 of 37 non-endocrine cases (8 per cent) 
were favorable changes noted after similar monoglandular random therapy. 
The inclusion of 2 cases in which improvement followed the use of pluri- 
glandular therapy would raise this proportion to 5 in 39 cases or 13 per 
cent. As they stand the data indicate as definitely as can be indicated 
in a series so restricted in numbers, that endocrine deficiency occurs in a 
high percentage of eases of dementia praecox, that these endocrinopathies 
can be detected by metabolic studies and that the patients frequently re- 
spond favorably to specific gland therapy. 

The study has brought out another significant fact, namely, that 
endocrine deficiencies as they occur in schizophrenic patients are seldom 
of sufficient degree to produce the classic stigmata of these conditions. In 
few instances have sufficient degrees of obesity, for instance, been noted 
to raise even a suspieion of endoei’ine involvement and in no case Avas 
myxedema present. On the other hand, depressed basal metabolism oc- 
curred with notable frequency, as did low temperature and blood pressure, 
in the “non-endocrine” as Avell as the “endocrine” eases. These latter 
evidences of metabolic depression proved amenable to thyroid therapy ni 
various instances, but corresponding mental improvement occurred only 
in the “endocrine” group. The temptation is strong to discuss the possi 
bility that adrenal or gonad defieieney might account for these depies- 
sions, but since we have had available no potent preparations of these 
glands the possibility could not be put to therapeutic test and such c is 
cussion at this juncture Avould hardly be profitable. 

A possible vitiating factor in these statistics, namely, an aceiden a 
occurrence of relatively favorable initial prognosis in the group t la le 
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spoucled favorably to thyroid treatment must be considered. As a matter 
of fact, it happened that the prognosis originally recorded was “bad” in 
J cases and “poor” in 6. Paradoxically, in the one case in Avhich no sig- 
nificant improvement Avas noted, the initial prognosis Avas “fair.” 

As Avill be seen from Table IV, in a feAV instances adjuvants to the 
gland substances Avere used, namely, inaguesium sulphate or “Eelamine,” 
a commercial preparation containing bile salts. So far as could be deter- 
mined, these adjuvants AA^ere not significantly influential. In any ease, 
hoAvever, the instances of such use Avere too few to make any significant 
differences in the statistics of the group as a Avhole. 

In Table IV, too, are recorded several instances in Avhich the symptoms 
became more acute folloAving the administration of gland substances. Since 
schizophrenics are characteristically subject to “ups and doAAms,” a certain 
number of such instances might be expected irrespective of gland treat- 
ment. Whether the treatment Avas actually a factor in such exacerbations 
our statistics are too fcAV to indicate. Perhaps the most ominous feature 
in a schizophrenie psychosis is the passive acceptance of it by the patient. 
When he is no longer troubled by continued delusions or hallucinations, 
he is AveU on the Avay to dissolution. The reem’rence of evidences of acute 
conflict, therefore, could theoretically be regarded as a favorable rather 
than an unfavorable development. As a matter of fact, Avhether as a 
coincidence or not, in several eases in Avhich marked improvement occurred, 
it dated from the subsidence of a state of increased mental tension marked 
by irritability, noisiness, assaultiveness, etc. 

The extent to Avhich the mental improvement can be carried by gland 
treatment in the patients that react favorably remains to be determined. 
As previously mentioned, the term “impiwed” includes all degrees in 
Avhich the change Avas sufficiently marked to be unquestionable. Thus, 
“G. M.” had been mute, uncooperative, silly, grimacing — in short, gener- 
ally dilapidated — for so long as to have been, by common consent, rele- 
gated to the ranks of approaching dissolution. He is still deeply immersed 
in his psychosis. He has, hoAvever, stopped grimacing and become able 
to make his Avants knoAvn. He is more alert and friendly and there is 
noAV at least a fair hope that he Avill escape the final deterioration, to 
which he was apparently doomed. “A. A.,” on the other hand, who was 
assaultive, silly, exhibitionistie, mute — in short, a Avard nuisance — is now 
a trusted orderly in the hospital, apparently free from his psychosis and 
ready to go home as soon as suitable arrangements can be made. Whether 
this Avill prove to be a case of striking remission or a permanent cure time 
alone will tell. 

Being mindful of the history of therapeutics we are disposed to make 
Avide allowances for the “long ai*m of coincidence.” Our series is not yet 
sufficiently extensive nor has sufficient time elapsed in any ease to permit 
unqualified claims' or final conclusions. The Avork is presented merely as 
offering at this time substantial hope. 
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SUMMARY 

A metabolic study has been made of 80 subjects of dementia praeeox. 
Of these, half gave definite oi- presumptive evidences of endocrine 
gland deficiency. In 14 cases the thyroid gland was involved and in 13, 
the pituitary. In 13 others the specific gland at fault was not determined. 
Fifty-three of the 80 patients received gland treatment. In the endo- 
. erinopathic group half showed significant mental improvement. In the 
non-eudocrine group onl;^ 5 instances of similar improvement were seen 
in 39 experiments. 

Following the gland treatment 5 patients became well enough to go 
home and treatment was suspended. One is continuing treatment at home 
and he, as well as 3 others still in the hospital, are nearly or completely 
free of psychotic manifestations. 

The highest incidence of improvement has been noted in the catatonic 
and the lowest in the paranoid group. This is possibly correlated with 
high incidence of thyroid deficiency in the catatonic, and of pituitary de- 
ficiency in the paranoid subjects. 

Of the gland substances employed, thyroid proved most efficacious. 
Mental improvement followed its use in 10 of 11 eases diagnosed as hypo- 
thyroid. In 11 non-endoerine cases none showed significant mental im- 
provement following thyroid medication, though it served to correct certain 
physical conditions such as secondary anemia or reduced basal metabolism. 

The use of pituitary preparations by mouth was followed by improve- 
ment in 3 of 12 eases diagnosed as of pituitary deficiency. It is probable 
that the dosages were inadequate. 

The gonad preparation used gave no significant evidences of efficacj". 

In only 3 of 37 "non-endoerine” cases were instances of significant 
mental improvement noted following the use of thyroid, pituitary or gonad 
substances alone. Two others improved on pluriglandnlar therapy. 

The degree of improvement ultimately to be expected from the use of 
gland substances has not been detei'mined nor can the permanency of such 
improvement as has occurred as yet be stated. 

It is concluded that endocrine deficiency plays a significant role in 
dementia praeeox and that in properly selected cases specific endocrine 
therapy is of value in the treatment of this disorder. 
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STUDIES OP THE ENDOCRINE GLANDS. VIII 

Protocols of Nou-Eiulocriuc Cases Simulating Endoerinopathies 

ALLAN WINTER ROWE, Ph.D. 
and 

CHARLES HENRY LAWRENCE, M.D. 

Evans Memorial 
BOSTON 

111 a preceding paper^ of the series of which this communication forms 
a part, the importance of differentiating true endoerinopathies from other 
cases simulating them was discussed. Herewith are presented a number of 
case protocols in illustration of some of the interesting categories that 
have come to our attention. 


GROUP I. Cases Simul^vting Some Type of Thyroid Disease 

Case B-329. — P.vralysis Agitans Simulating Hyperthyroidism. The pa- 
tient was a man 57 years of age, emaciated, presenting as his chief complaint a 
coarse tremor of the e.\tremities, difficulty in speech, and pain in the muscles of the 
legs and shoulders. Eight years previously he had remarked a slight hesitancy 
in raising the right hand, coupled with a pain in the right shoulder. During 
the following year he developed extreme fatigability, and one year after the 
onset of the condition he noted an intention tremor of the hand, which progressed 
unfavorably during the next two years. He then noticed a slight dragging in 
the right foot and was told that he had an abscess on the brain. His reaction 
to this news was a complete nervous breakdown during which all of his symp- 
toms were exaggei-ated. Still another year later he devolped pain in the chest, 
burning sensations in the right leg and right side of back. A winter in Cali- 
fornia produced a larger measure of comfort, but no real improvement in the 
symptoms. A few months before we saw him the left side became involved, 
pain and lameness increased and speech defects appeared. He had lost 15 
pounds in the past eighteen months, but there had been an earlier loss in the 
preceding years of the condition. The face had become mask-like, the eyes 
noticeably staring and the tremor extensive and coarse in both arms and legs. 

Family History: The patient’s father died of cancer; the remaining history 
was negative. 

Past History: The patient reported the usual children’s diseases and an 
attack of typhoid three years before the onset of his illness. He had been mar- 
ried for 17 years; his wife had borne one child without miscarriage. He com- 
plained of some vertigo. The hearing was impaired on the right side and there 
was a right-sided partial nasal obstruction. He experienced tinnitus, some dysp- 
noea during the past year and had been constipated for a long time. Some 
urinary frequency and urgency, marked fatigability as already noted, and 
occasional cramps. 

Physical Examination: The patient was a tall, emaciated individual 57 yeai's 
of age, with a mask-like expression and a marked tremor of all of the extremi- 
ties. The right pupil was slightly larger than the left, there was a slight diver- 


*Lawrence, C. H. and A. W. Rowe; This Journal, 13: 109. 1929. 
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CASES SIMULATING ENDOCIIINOPATHIES 


pnt strabismus and lateral nystagmus, a minor cervical adenonathv slight 
mciease in the breath sounds at the right ap.ex, and sluggish knee jerks state 


TABLE XVIII 


Simulation of Thyroid Disease 




1 

2 

3 

4 

5 

0 

Caao Number 


B-329 

B-481 



B-S09 

B-8S3 

S-1057 




Sex 


M 

57 



M 

57 

M 

13 

JI 

29 

Ago 

(yrs.) 

5(f 

47 

Height 

Weight ■ 

(cm.) 

(kgm.) 

170 

53.1 

loo 

31.1 

105 

43.0 

182.5 

09.8 

156.5 

44.0 

170.0 

53.7 

Weight Devi.ation 

(%) 

—24 

—38 

— 2S 

— 12 



Lung Volume Deviation. 

(%) 

— ^13 

—33 

—32 

—13 

—5 

—11 

Basal Rato Deviation.. . . 

(%) 

+105 

+49 

—25 

— 15 

— 20 

+7 

Blood Pressure 

Pulse Rate 

.... (mm.) 

. (per min.) 

130/02 

72 

112/50 

100 

145/72 

08 

110/05 

102/54 

78 

110/58 

72 

Temperature 

(deg.) 

90. S 

98.0 

99.0 

98. 0 

99.0 

98.0 

Alveolar CDs 

.... (mm.) 

43 

41 

41 

42 

44 

38 

Urine Volume 

(cc.) 

G20 

1.021 

+ 

0 

510 

1.028 

090 

1.012 

0 

1480 

1.015 

730 

1.010 

2430 

1.014 



0 

0 

0 

7.91 





0 

0 

+ 

3.31 


0 



0 

0.48 


0 

Total Nitrogen 

(gm.) 

10.30 

3.32 

15.35 

Residual Nitrogen 

(%) 

8.3 

18.3 

13.9 

9.4 

11.0 

7.7 

P. S. P. (2 hours) 

Galactose Toleranoe 

(%) 

50 

58 


56 

54 

03 

Normal 

(gm ) 

30 

30 

30 

30 

30 


Observed 

(gm.) 

10 

10 

30 

30 

30 


Deviation 

(%) 

—07 

—07 

±0 

+ 0 

±0 


Blood 








N. P. Nitrogen 

. . . (mgm.) 

33 

42 

30 

33 

32 

32 

Uric Acid 

. . (mgm.) 

3.3 

3.7 

7.1 

2.9 

3.3 

3.1 

Sugar 

. . . (mgm.) 

109 

08 

95 

89 

94 

104 

Haemoglobin 

(%) 

75 

80 

30 

85 

100 

85 

Erythrocytes 

(10") 

5.30 

3.70 

1.20 

4.35 

5.41 

5.84 



0.71 

5.2 

1.08 

82.9 

1 2r. 

0.97 

8.2 

0.92 

0.73 

Leukocytes . . . . 

(10") 

0.7 

9.7 

0.8 

Neutrophiles 

(%) 

SO 

5 

02 

05 

40 

75 

Lymphocytes 

(%) 

44 

50 

33 

23 

42 

20 

Eosinophiles 

(%) 

0 

2 

0 

3 

3 

1 

Endothelials 

. ...(%) 

0 

1 

2 

8 

9 

4 

Misc 

. ..(%) 

0 

*30 

3 

1 

0 

0 

Wassermann 


0 

0 

0 

0 

0 

0 

Spinal Fluid 





0 


~ 


♦Myelocytes. 


1. Paralysis agitans simulating Hyperthyroidism. 

2. Myelogenous Leukaemia simulating Hyperthyroidism. 

3. Primary Anaemia simulating Hypothyroidism. 

4. Lesion of central nervous system simulating Hypothyroidism. 

5. Pulmonary Tuberculosis and Epilepsy simulating Hypothyroidism. 

6. Pulmonary Tuberculosis referred for Hyperthyroidism. 


Laboratory Summary : The patient was 24 per cent below his pre^cte 
weight, and there was a marked and significant loss of lung volume. The 
rate was 105 per cent above prediction, systolic blood pressure was normal, 
the pulse pressure was large. The pulse rate was normal, bo^ tempera 
sub-normal. The urine volume was small, elimination poor; albumin pre • 
Protein intake was below a maintenance level. Eesidual 
upward tendency. The sugar tolerance was much depressed, the blooa 
istry was substantially normal. He had somewhat . Mnod 

tinct relative lymphocytosis. The blood calcium was definitely Louses 

coagulation time somewhat retarded. Eadiograms of the skull, pt 

wre negative. A Barany test was requested, but it was felt unwise to attempt 
E in Aew of the patient’s physical condition. An audiogram showed a definite 
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loss of hearing in both ears. The eye examination gave sluggish pupillary 
reactions, yellowish discs, enlarged blind spots, and a slight loss in_ the form 
fields. Neurological examination defined the condition as a true paralysis agitans. 

Discussion; The whole general picture here contains, superficially, at least, 
many suggestions of a hyperthyroid condition. The patient’s loss of weight, 
tremor and slight but definite e.xophthalmos, were suggestive. The high basal 
rate, large pulse pressure, lowered sugar tolerance, definitely lowered lung 
capacity, were all consistent with a definite degree of thyroid overactivity. His 
high basal rate derived, of course, from the muscular tremor; the lowered sugar 
tolerance from a lesion of the central nervous system connected with his dis- 
ability. A review of his laboratory tests without the clinical picture would 
inevitably have led to a diagnosis of hyperthyroidism, the only contradictory 
feature being the normal pulse rate. This case is one in which the laboratory 
work was of no great significance. The clinical examination determined the 
diagnosis, and the laboratory work was of value only in its ability to eliminate 
the presence of some intercurrent condition. 

Case B-481 — Myelogenous Leukaemia Simulating Hyperthyroidism. The 
patient was a woman of fifty, referred for study, offering abdominal pain as 
the chief complaint. This latter had occurred suddenly a week prior to admis- 
sion and the examination by her physician demonstrated a splenomegaly. 

Family History: A prevalence of heart disease in several immediate rela- 
tives was the only point worthy of notice. 

Past History: The patient reported the usual ailments of childhood, a severe 
attack of influenza at the time of the epidemic, and pneumonia two years previ- 
ously. An appendectomy eight years previously had cori’ected the frequent 
attacks of nausea and vomiting from which the patient had previously suffered. 
She had been married for 26 years and had borne one child by operative delivery. 
There was no history of miscarriages. Following the birth of the child there 
had been rare but severe attacks of vertigo. Of later years the patient com- 
plained of loss of hair. The eyes were said to fatigue easily. There was an 
earlier history of earache and discharging ears. Recently nasal obstruction had 
developed, with slight epistaxis on blowing the nose. A number of teeth had 
been removed. She had had marked dyspnoea for several years; had been ex- 
tremely fatigable for about the same period and had severe night sweats during 
the past winter with a gradual loss of weight over a period of four years. She 
reported some nocturia and had noticed that the urine was very dark during the 
past year. The onset of catamenia was at 16 and the function was regular and 
normal up to the birth of her child. Following this there was an occasional period 
of metrorrhagia, usually with pain. There had been an abrupt menopause at the 
age of 46. She had suffered from leukorrhea since the establishment of the 
menses. She was disposed to date all of her difficulties from the birth of her 
baby 25 years before, and since that time she had had to work hard and had 
worried over various domestic problems. She acknowledged a degree of emo- 
tional instability and complained of formication and occasional tremors of the 
hands and arms. 

Physical Examination: The patient was a frail, poorly developed and under- 
nourished woman of 50; the ear drums were distinctly thickened but hearing was 
seemingly unimpaired. There was some crusting in the nares, a number of teeth 
were missing and the remainder were in poor condition. The tonsils were slightly 
enlarged. There was a slight increase in tactile fremitus in the region of the 
left scapula, but the lungs were otherwise normal. The heart was apparently of 
normal size, the sounds somewhat muffled, no murmurs were remarked; there was 
a slight sclerosis of the peripheral vessels. The abdomen was slightly distended 
on the left side, and a large tumor mass, apparently the spleen, was demonstrated. 
There was also some hepatic enlargement. There were some telangiectases on 
the extremities. The skin was pallid, and there was a slight yellowish perspira- 
tion of unpleasant odor which stained the bed linen. There were superficial lymph 
nodes, large and hard, all over the body. There was a suggestion of a positive 
Babinski, bilaterally, the abdominal reflexes were rather less active on the left, 
the remaining routine neurological observations were normal. 

Laboratory Summary: The patient was 38 per cent underweight and showed 
a significant loss of lung volume. The basal rate was 49 per cent above predic- 
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tion with rapid pulse, somewhat low systolic blood pressure, and relatively large 

urine was scanty and contained albumin. The residual 
nitrogen fraction was over 100 per cent above the normal. The sugar tolerance 
was markedly depressed. The non-protein nitrogen of the blood was above the 
normal. The blood sugar value as reported was low but this was undoubtedly 
due to the rapid loss of blood sugar after the removal of the blood, which is char- 
acteristic of the leukaemias. The blood morphology gave a characteristic picture 
of myelogenous leukaemia with 36 per cent myelocytes and a white count of 
over 80,000. 

_ Ear Examination: No evidence of disease was found beyond the loss of hear- 
ing already noted. 


Pelvic^ Examination: The fundus was normal in size,, somewhat fixed, and 
manipulation produced pain. There was laceration of the cervix. 

Nose and Throat Examination: The findings were substantially normal. 

Neuroloffical Examination: There was no evidence of organic neurological 
disease. The positive Babinski tests were not confirmed. 


Eye Examination: Yellowish discs, enlarged blind spots, and some sym- 
metrical contraction of form and color fields, were noted. 

Roentgenogram: The spleen was greatly enlarged. 

Discussion: The general laboratory picture here presented, the small urine 
volume, high residual nitrogen, basal rate well above prediction, rapid pulse, 
relatively large pulse pressure, increased non-protein and urea nitrogen, normal 
uric acid, depressed sugar tolerance and significant loss of lung volume definitely 
suggests a hyperthyroid condition. In this case, of course, the blood picture 
served as a check on the laboratoi’y findings and prevented an erroneous diagno- 
sis from the laboratory material alone. Naturally the physical examination 
again prevented error in the classification of the case.' With these two exceptions, 
however, the parallelism between the laboratory observations of the endocrine 
and non-endocrine conditions is rather striking. 


Case B-552 — Primary Anaemia Simulating Hypothyroidism. The patient's 
chief complaint was of increasing fatigability and weakness which had first been 
remarked a year previously. In the course of a few weeks she developed pain 
in the legs with numbness and tingling in the extremities. Under medical care 
there had been temporary improvement, but for several months prior to admission 
she had been growing progressively weaker and for two months she had been 
confined to her bed. 


Family History: A twin sister had died of primary anaemia. The remain- 
ing family history was irrelevant. 

Past History: The patient reported the incidence of several of the minor 
ailments of childhood, scarlet fever and diphtheria during this period, and influ- 
enza at the time of the epidemic. Seven years previously she had been curetted 
for excessive flowing. She complained of a rare headache, some vertigo during the 
past month, this latter accompanied by photophobia, and some postorbital pain, and 
gave a history of earlier hay fever which had apparently corrected itself spon- 
taneously, and the earlier removal of several abscessed teeth. During the past 
month there had been marked dyspnoea, and an occasional night sweat. A year 
previously there had been a rapid loss of weight (18 pounds). She further 
reported some nocturia, a rare gastric disturbance, occasional constipation, ana 
poor appetite. The catamenia was established at the age of 16, the periods were 
somewhat irregular with increase in the interspace and an abrupt cessation nye 
years previously at the age of 42, following a three weeks’ period of menorrhagi . 

Physical Examination: The patient was a fairly well-developed but much 
under-nourished woman of 47. The lips were pallid and the face had a oeMea 
yellow lemon tinge, the tongue was not abnormally smooth and • 

slight tremor on protrusion. There was a loud systolic murmur over the aortic 
and mitral area, transmitted to the axilla and scapula, as well as a slight 
tolic murmur at the apex. A minor cervical adenopathy was f +he 

had a slight kyphosis and lumbar lordosis; coordination was pooi in on oi 
extremftifs, boM conduction was lost over the «>>'“• 
knee jerks were increased, certain other reflexes absent, the Babin 
tive and there was bilateral ankle and patella clonus. onri sub- 

Laboratory Summamj: The patient was 28 per cent underweight and suP 
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stantially below her predicted lung volume. The basal rate was 25 per cent below 
prediction. The blood pressure showed varying values, that recorded being repre- 
sentative. There was a slightly febrile temperature. The urine volume was 
scanty; albumin was not observed. Both hyaline and epithelial casts were found 
in the sediment. The “urobilinogen" test was positive. The sugar tolerance was 
normal. Non-protein nitrogen was at a slightly high level. The blood uric acid 
was almost double the normal value. The blood morphology gave a picture char- 
acteristic of primary anaemia or one of the simulating conditions. There were 
two microblasts, thirteen normoblasts, and two megaloblasts, in a count of 200, 
together with 3 per cent of neutrophilic myelocytes. 

Stool Exambmtioii: No Bacilli Wclchii, no blood, ova or parasites were 
found. 

Cardiogram: The tracings were normal. 

Heart Examination: Systolic murmur’s were verified and ascribed to the 
anaemia. 

Pelvic Examination: Normal. 

Neurological Examination: There was a spastic ataxia syndrome of the 
lower extremities with Babinski, ankle and patella clonus. Deep sensation was 
interfered with over the lower extremities, the abdominal reflexes were absent. 

Eye Examination: The discs were yellowish in color, the blind spots slightly 
enlarged. 

Discussion: Practically all of the laboratory findings were consistent with 
hypothyroidism. The low basal rate, naturally, derived from the patient’s par- 
tial inanition. The urobilinogen, so called, has been observed by us in several 
cases of primary anaemia and also in those cases of thyroid failure associated 
with a dysfunctional state of the liver. The somewhat high blood pressure is of 
the order frequently observed in the late stages of thyroid failure with marked 
arteriosclerotic changes. The normal sugar tolerance was likewise suggestive, 
as was the lowered permeability of the kidney indicated in the blood and urine 
examination. A urea curve gave a much delayed elimination, which again would 
suggest a thyroid failure. The high blood uric acid was anomalous for the 
endocrine condition. Of the current laboratory tests the blood morphology was 
the only one sharply defining in character, and this was supported by the neuro- 
logical findings. A gastric analysis was not made on this case because of the 
weakness of the patient and the substantial establishment of the diagnosis by the 
facts recorded. 

Case B-809 — A Lesion of the Central Nervous System Simulating Thy- 
roid Failure. The patient’s chief complaint was of persistent headache from 
which he had suffered since early childhood. At the age of 8 he had an illness 
which was diagnosed as spinal meningitis in which severe headache was one of 
the presenting symptoms. This latter persisted after his recovery from the 
illness. During his earlier life it was occipital and basal in type; of later years 
it became more frontal. Constipation produced exacerbation, while correction 
of visual difficulties had been without influence. Some years previous to admis- 
sion he had been told that there was a deficiency in the blood supply to the optic 
nerve. A few weeks before this consultation there had been an interval oj 
several weeks during which he had experienced slight vertigo, uncertainty while 
walking, poor balance, and some slight speech difficulty. 

Family History: There were several cases of cancer, probable pulmonary 
tuberculosis in a sister, and some cardiac disease. One sister also suffered from 
severe headache which was, however, apparently unassociated with the eyes. 

Past History: Beyond the condition noted above he reported the usual minor 
ailments of childhood. At the age of 27 he had what was apparently an attack 
of appendicitis, followed by intervals of pain in the right lower quadrant and a 
tendency to constipation. Twenty years later the appendix was removed and at 
this time there was a lysis of adhesions which were quite extensive. Following 
this operation he had a three-day period of respite from headache which was 
entirely unique since the onset of the current complaint. At the age of 37 he 
developed pulmonary tuberculosis, which was pronounced arrested after six years’ 
stay in Colorado. The patient had been married many years; his wife had borne 
four children with two miscarriages. Other facts in the history are a record of 
a slight trauma to the head in childhood, a moderate photophobia, frequent nose- 
bleeds in childhood, and an infection of the right antrum, removal of a majority 
of his teeth, a tendency to infections of the respiratory tract, and slight hemor- 
rhoids for many years. During the last few years the patient had been conscious 
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of a gradual slowing down of the mental processes, but this had failed to disturb 
his rather placid philosophy of life. 

Laboratory Swmnai'y: The patient was a tall man, 12 per cent under- 
weight and somewhat below his predicted lung volume. The basal rate was 
recorded as —15 per cent, a very moderate degree of hypofunction. With this 
-was a low blood pressure and a definitely slow pulse. The urine showed both 
albumin and casts with a high residual nitrogen fraction. The sugar tolerance 
was normal, the blood chemistry normal, while the blood morphology showed a 
slight secondary anaemia with a substantially normal formula for the leucocvte 
count. 

Radiogram: The teeth showed extensive periapical infection; the dorsal 
spine, hypertrophic arthritis; the skull was normal; the sella normal; optic 
canals unusually large but the bony margins were not eroded. The right frontal 
sinus was undeveloped. 

Chest Examination: Dullness and some increased fremitus were observed. 
The condition was consistent with a healed tuberculosis. 

Laryngological Examination: The examiner noted several doubtful teeth; 
infected but not apparently offending tonsils. 

Neurological Examination: There was no direct evidence of organic nervous 
disease. 


Ear Examination: No evidence of anatomical change. 

Barany Test: Normal. 

Atidiogram: The hearing was fairly normal throughout the speech area 
coupled with a marked loss of hearing in the upper tones, suggestive of a luetic 
involvement of the 8th nerve. 

Surgical Examination: Examination of the abdomen gave no evidence of 
tenderness or masses. 

Gastro~Intestinal Study by Roentgenogram: Pericaecal adhesions were dem- 
onstrated. 

Eye Examination: Showed marked cutting of the upper form and color 
fields, signifying pressure below the optic pathways, possibly in chiasm or possibly 
in the calcarine area. The blind spots were enlarged. 

Spinal Fluid Examination: The results of this examination were negative 
except for a slightly high cell count. 

Discussion: The laboratory picture here was not as sharply suggestive of 
thyroid failure as in some of the other illustrative cases. There was, however, a 
lowered basal rato which in a nervous individual would still be much above the 
truth. With this patient, however, there was a placidity arguing for probable 
authority in this test. The blood pressure and pulse were low; the kidneys gave 
some evidence of irritation. The urine volume was not suggestive. The high 
residual nitrogen and the normal sugar tolerance would be consistent with a thy- 
roid failure. The supplementary tests, however, precluded such an interpretation 
of the laboratory findings. 

Case B-883— Pulmonary Tuberculosis and Epilepsy Simulating Hypothy- 
roidism. The patient’s chief complaint was of convulsions from which he had 
suffered for the past five years. They were irregular jn appearance, from twice 
in one day to once in two weeks, and lasted for periods varying froni hair a 
minute to ten minutes or more. The attacks also varied in severity, ^ne 
severe of them there being frothing at the mouth, crying aloud and falling wit 
loss of consciousness. There was apparently no aura and recovery was rapi 
after the passage of the seizure. 


Family History: Not significant. 

Past History: The boy reported only measles of the minor ailments of 
hood and a broken left arm seven years previously. He reported infrequent 
headaches, an occasional nose-bleed, some nocturia, but the remaining nistory 
given was practically without significant features. 

Physical Examination: The patient was a well-developed, somewhat unde^r- 
nourished boy 13 years of age; the face and skin were pallid. The te®th were i 
good condition although they had received no attention. The ® recorded, 

ished tactile and vocal fremitus, but neither dulness nor 
There was marked flat foot. The routine neurological finding., were normal. 

Laboratory Summary: The boy was 14 per cent 'underweight with a su - 
stantkllj normal lung volume. The basal rate was 20 per cent below prediction, 
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the blood pressure low, pulse normal, and there was a slightly febrile tempera- 
ture. The urine volume was somewhat scanty and the excretion contained al- 
bumin. The nitrogen elimination indicated a wholly inadequate protein intake. 
The residual nitrogen fraction showed an upward tendency. The sugar toler- 
ance was normal. The blood chemistry .value was absolutely normal but in view 
of his very low protein intake the nitrogen constituents were relatively high. 

Chest Examination: The left lung gave evidences of a probable active tuber- 
culosis which indication was supported by the slight febrile temperature and 
other evidences. 

Roenlf/cnoyram: Both lungs showed scattered, diffuse infiltration. The 
heart, mediastinum and skull wore normal. 

Larrjngological Examination: Negative. 

Neurological Examination: There were no objective neurological findings, 
the examiner regarding the history as suggestive of idiopathic epilepsy. 

Eye Examination: Beyond yellowish discs and slightly enlai'ged blind spots, 
the results were normal. 

Discussion: The laboratory picture here could have been interpreted in 
terms of thyroid failure had the other examinations and the history not indicated 
otherwise. The amyxedemic subject of thyroid failure is usually underweight. 
The boy was 20 per cent below his predicted basal rate with a slightly febrile 
temperature which could be interpi'eted as accounting for his pulse rate and in 
the correction of which a still lower basal value would be obtained. The boy’s 
protein starvation is patently the cause of his low basal rate, however. The 
urine and blood picture wore entirely consistent with the pseudo-nephritis of 
thyroid failure, while the lymphoid blood though not characteristic of this condi- 
tion is to be expected in it. This case illustrates, in our opinion, the basic un- 
wisdom of an effort to establish a diagnosis on the basal rate alone. 

Case S-1057 — Pulmonary Tuberculosis Referred for Hyperthyroidism. 
The patient was a young man of 29 complaining of a lack of energy and ambi- 
tion. He had been examined a month previously and told that this condition 
derived from thyroid disease and it was recommended that he receive treatment 
for this condition. The chief complaint had begun about two years previously 
and had been progi’essive during that interval. 

Family History: The patient was a twin, his brother being in excellent 
health. The remaining family history was not relevant. The patient had been 
married for two years; his wife had borne one child, and had one miscarriage. 
The latter was ascribed to overwork. 

Past-History : The patient reported the minor ailments of childhood, scarlet 
fever, and a slight attack of pneumonia five years previously. He had been 
operated upon for a deviated septum a number of years earlier. He was subject 
to colds and a cough persisted after such an attack. Three years previously he 
had an attack of ptomaine poisoning and since that time he had been troubled 
with a mild gastritis and with flatulency. 

Physical Examination: The patient was a well-developed but much under- 
nourished young man of 29. The head showed a very prominent occipital pro- 
tuberance suggesting a bony exostosis. The pupils showed a sluggish reaction 
to light and accommodation. The teeth gave evidence of much dental manipula- 
tion. The chest was flat, long and narrow, and there were marked supraclavicu- 
lar depressions; rales were heard in both apices. The heart was normal; the skin 
dry and scaly; the knee jerks somewhat sluggish. 

Laboratory Summary: The patient was 26 per cent underweight, lung vol- 
ume slightly depressed. A satisfactory basal rate was 7 per cent above predic- 
tion; blood pressure was slightly low; pulse and temperature normal. The urine 
volume was somewhat large; remaining findings including the nitrogen partition 
measurements normal. The sugar tolerance was not determined. The blood 
chemistry was normal and the blood morphology presented a substantially nor- 
mal picture. 

Roentgenogram: The lungs showed increased prominence of the bronchial 
rnarkings with peribronchial infiltration on both sides. A few small discrete cal- 
cifications were also noted. 

Discussion: The interesting feature in this case is the normal basal rate 
coupled with the patient’s definite emaciation. As will be noted in the table the 
protein intake is ample. No part of the laboratory examination could be in- 
twpreted to support a diagnosis of thyroid failure, while the physical examina- 
tion supported by the radiogram gave unmistakable evidence as to the cause of 
the patient’s lassitude. 
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Group IL Cases Simulating Some Type of Pituitary Disease 

Case S-1111— Normal Individual Referred for Possible Hyperpitui- 
patient's chief complaint was of oversize, she being a young woman 
of 24 just under six feet in height. At about the age of 12 she began to grow 
very rapidly, and at the age of 14 developed a fatigability and fell behind in her 
school work from a lack of ambition and inability to study. Infrequently she had 
had severe generalized headache which, however, lasted for only a few hours. 
She reported an excessive appetite but stated that she maintained a fairly con- 
stant weight. 


TABLE XIX 


Simulation of Pituitary Disease 




1 

2 

3 

4 

5 

6 

C.ise Number 


S-lUl 

B-624 

B-G78 

B-837 

B-566 

B-634 

Set 


F 

F 

M 

F 

M 

M 

Age 

(yrs.) 

21 

39 

41 

57 

61 

59 

Height 


170 

160.5 

178 5 

159 

167 

173.5 

Weight 

. . (kgm.) 

72. G 

G1 4 

62.9 

81.8 

76.2 

73 4 

Weight Devtition 

. .. (%) 

—1 

+11 

—20 

+25 

+20 

+20 

Lung Volume Deviation. , 

(%) 

+1 

—33 

—17 

—30 

—31 

—15 

Basal Rate Deviation . 

... (%) 

—7 

+20 

—15 

—2 

—19 

+38 

Blood Pressure. . 

. (mill.) 

112/71 

130/80 

102/58 

192/108 

110/78 

264/120 

Pulse Rate 

(per mill ) 

71 

84 

59 

70 

68 

92 

Temperatme . . . 

(deg.) 

98 2 

99.0 

97 3 

98 2 

97 0 

98 0 

Alveolar CO 2 . . . 

(mm.) 

41 

41 

43 

40 

39 

48 

Urine Volume. . . 

(eo ) 

1400 

490 

740 

790 

890 

050 

Spec. Grav 


1 OIG 

1 028 

1 025 

1 023 

1 021 

1 015 

Albumin 


0 


0 

0 

0 

+ 

Casts 


0 

0 

0 

0 

0 

+ 

Sugar 


0 

+ 

0 


+ 

0 

“Urobilinogen". 


0 

0 

0 

0 

0 

0 

Total Nitrogen. . . 

(gni.) 

9 39 

4 83 

10 32 

5 10 

8 76 

3 94 

Residual Nitrogen. 

(%) 

5 3 

16 1 

10 5 

5 3 

5 5 

24 1 

P. S. P. (2 hours) . 

(%1 

7 S 

46 

52 

54 

47 

0(?) 

Galactose Tolerance 








Normal . 

(gni ) 


40 

30 

30 

30 

30 

Observed . . 

(gm ) 


10 

10 

30 

5 

0 

Deviation 

(%) 


—75 

-07 

±0 

—83 

— S3 

Blood 








N. P. Nitrogen.. . 

(ingra ) 

33 

30 

30 

35 

43 

47 

Uric Acid 

(mgni ) 

3 0 

4 7 

3 1 

3 2 

3 4 


Sugar 

(mgm ) 

90 

105 

87 

95 

100 

105 

Haemoglobin . 

(%) 

85 

95 

80 

85 

90 

55 

Erythrocytes . . 

(lO*) 

4 28 

5 40 

4 67 

4 67 

1 52 


Color Index 


1 00 

0 88 

0 SO 

0 91 



Leukocytes 

(10=) 

5 1 

7 6 

8 8 

7 6 

7 S 


Neutronhiles. 

(%) 

45 

53 

55 

68 



Lymphocytes 

(%) 

50 

40 

36 

21 

35 

2 

Eosinophiles 

(%) 

1 



2 


9 

Endothelials 

(%) 

4 

4 

7 

9 


0 

Misc . . . 

(%) 

0 

1 

0 

0 



Wassermann. 


0 

0 

0 

0 

+ 

0 

Spinal Fluid 


0 

0 



— 

=z== 


1. Normal referred for Hyperpituitarism. 

2. Paget’s Disease simulating Hyperpituitarism . 

3. Cholecystitis and Duodenal Ulcer simulating Dyspituitarism 

4. Cardiac with Roentgenogram of sella suggesting Pituitary iumor. 

5. Syphilis simulating Dyspituitarism. 

6‘. Cardiorenal disease simulating Hyperpituitarism. 


Family History: The patient’s father was six feet in height. She had a 
=ister 5 ft. 8 in. tall. The mother and a brother were of usual size 

Past History: The patient reported the, usual ailments above 

theria, and an appendectomy at the age of six. catamenia, 

the remaining history was entirely normal, including that of t 

Physical Examination: The patient was a ^c^lature There was a 

nourished young woman with an exceptionally S.ood muscu • 

St PilosW on the upper lip, and hypertrichosis of the extiemities. 
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were apparently somewhat soft. The neck was large and muscular, the thyroid 
not palpable. The breasts were small but entirely normal. Remaining findings 
v;ith the exception of hyperactive knee jerks were not significant. 

Laboratoru Sioiunary; The patient was 4 per cent underweight; the basal 
rate 7 per cent below prediction. The urine was entirely normal. Blood chem- 
istry was normal. Blood examination showed a slightly low value for the 
erythrocytes with a relative lymphocytosis. 

Roentgenogram: The skull was normal; the sella of normal size and con- 
figuration. 

Eye Examination: The blind spots were slightly enlarged. 

Discussion: The patient’s physical habitus was strongly suggestive of 
pituitary disease with overactivity of the anterior lobe. The laboratory exam- 
ination completely failed to confirm this indication. It is, of ^ course, possible 
that the patient had had an earlier period of pituitary overactivity but if such 
had been the case it had certainly been followed by spontaneous correction and 
at the time of the examination there was lacking any of the conventional evi- 
dences which experience has associated with disturbed pituitary function. The 
establishment of catamenia at the normal age, and_ its normal course thereafter, 
are arguments against the existence of any earlier significant disturbance of 
pituitary function. The girl was in a state of vigorous health, actively engaged 
in her profession. A study of this patient at some time in the future might be 
interesting from the standpoint of the present normal findings, but at present 
she illustrates the fallacy of making a diagnosis of an endocrinopathy from the 
history and physical examination alone. This case with those preceding it, prove 
the interdependence of complete clinical and laboratory examinations in the study 
of endocrine disturbances. 

Case B-624 — Paget’s Disease Simulating Hyperpituitarism. The patient’s 
chief complaint was of pain in the right leg which she had first noticed some 
eight years previously. There was apparent improvement during the warm 
weather in the summer and an exacerbation in the winter, which in the last few 
years had become seriously crippling. Bandaging and rest had failed to bring 
relief. At the time of her periods of exacerbation there was usually intense 
headache and arthritic pains in the shouldei's. During the previous year the 
attacks had become more frequent and of longer duration. A few months prior 
to admission a bony tumor had been removed from the right tibia. There had 
been a possible slight improvement as a result of this surgical intervention. 

Family History: There was a definite history of longevity, the maternal 
grandfather having reached the age of 109. 

Past History: In addition to the usual ailments of childhood the patient 
reported tonsillitis and four attacks of pneumonia. She had influenza at the 
time of the epidemic and had considerable pleurisy at this time with recurrences 
of the latter every winter. She had had repeated attacks of malaria prior to 
her attacks of influenza. She complained further of severe periodic headaches 
noted above which were accompanied by vertigo but which would ultimately be 
relieved by medication. During the attacks of pain there was a lowered aural 
acuity. She was subject to frequent head colds and had chronic catarrh. Had 
lost numerous teeth in connection with her several pregnancies. She complained 
of dyspnoea, palpitation, had had night sweats but not recently and an irritating 
but non-productive cough. She had occasional attacks of nausea in the morn- 
ing. The menses were established at 12 and after a few periods amenox'rhoea 
developed and persisted up to the age of 16 when the menses recurred spontane- 
ously, the periods being of normal interval and amount. She had been married 
for 18 years and had borne four children without miscarriage. She reported her- 
self as nervous, emotional and with a tendency to depression. A surprise would 
produce tingling sensations over the entire body and there was an intermittent 
numbness of the lower extremities with failure to apprehend sharp or dull point 
contacts. 

Physical Examination: The patient was a well-developed, well-nourished 
woman of 40. There was a slight nasal obstruction, a coarse tremor of the 
tongue, many teeth missing, and the tonsils were enlarged. A blowing systolic 
murmUr was reported and occasionally a diastolic murmur as well. The right 
leg showed residua of her earlier operation. The knee jerks were exaggerated, 
and on the right side she exhibited a crossed reflex of the adductor and flexor 
group of the left thigh. 

Laboratory Summary: The patient was 11 per cent above her predicted 
weight and significantly below her predicted lung volume. The basal rate was 
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nWv,! 1- prediction and this finding was confirmed by later 

temperature was slightly high, the remaining physical find- 
was scanty m volume and contained both albumin and 
sugai . 1 he total nitrogen indicated an inadequate protein intake. The residual 

nitrogen fraction was much above the normal. The sugar tolerance showed a 
marked depression, confirming the record of glycosuria. The blood uric acid was 
distinctly above the normal. The blood morphology showed a lymphocytosis but 
was otherwise normal. j 

A report from the institution where the operation had been performed was 
as follows : 

A-Ray Report: There is an .area extending from the mid-portion one inch 
below the lower end of the tibia which exhibits marked thickening of the cortex, 
i he medulla is obscured in several areas while others of lessened density are 
observed in other portions.” Later reports showed the condition apparently 
extending and some time thereafter an operation was performed exposing the 
point of greatest anterior convexity. The cortex of the tibia was found to be 
thick and_ dense, periosteum _ thin and adherent; irregular calcified areas were 
observed in the marrow cavity which when broken down formed a rough thin 
wall of the cavity. The bone tissue was soft as from a chronic degenerative 
process. No pus was obtained. 

N eurological Examination: A positive Romberg test was reported, pupillary 
reflexes to light ivere stiff, the coordination of the upper extremities was very 
poor and there was a coarse tremor. 

Spinal Fluid: Examination was entirely negative. 

Orthopedic Examination: The leg condition was described and on the basis 
of the history, pathological findings at the time of operation, and general evi- 
dences, it was suggested that the condition was similar to that described by Hen- 
derson who named it an osteosclerosing osteitis. 

Roentgenogram: The chest showed increased density over the lower half 
of both lungs; the skull showed thickening of the occipital and parietal bones 
with recaleification and sponge-like markings of the lateral wall. The pelvis, 
lips and lumbar spino showed calcium deposits of the bones with some increase 
in their transverse diameter. Similar changes were remarked in the lower half 
of the right humerus. 

Ear Examination: There were some middle ear changes suggestive of early 
chronic catarrh. 

Barany: Normal. 

Audiogram: There was definite loss of hearing in both ears. 

Eye Examination: The sluggish pupillary reflexes were not confirmed. Yel- 
low discs, much enlarged blind spots, and marked symmetrical contraction of the 
form and color fields were noted. 

Discussion: This patient had Paget's disease, with thickening of the skull, 
and probably some increase in intracranial pressure. Her scanty urine was not 
suggestive of pituitary disease. There was a high residual nitrogen, increased 
basal rate, high blood uric acid, much lowered sugar tolerance, and the findings 
of the eye examination were all suggestive of an overactive pituitary. It is 
perfectly true that intracranial pressure could have produced some dpturbance 
of pituitary function; it would, however, be secondary to the presenting condi- 
tion. There was seemingly some pulmonary involvement and ode oi u 
(A. W. R.) has already noted marked symmetrical contraction of the form an 
color fields in pulmonary tuberculosis. The intracranial pressure could 
a lowered sugar tolerance through interference with the central nervous sy 
without involving the pituitary. It is to be noted that the blood ^dgai' was 
tirely normal. The slightly increased basal rate was substantiated by 
cordant measurements which were reported as satisfactory. In botn oi > 
however, the pulse was somewhat rapid and at a I®''!®! considerably sup , 
the daily pulse rate as shown by the nurse’s record. While amv'nf the 

may have been some secondary pituitary influence in this case, the 
supporting evidences are susceptible of a don-endocrine explanatio . 
is presented as an interesting simulation of pituitary disease whic 

been misleading in the primary diagnosis. A later "tte''s£d a hke 

group, presenting Paget’s disease in a much more advanced state showea 
dSression of the sugar tolerance and an entirely normal basal rate. This^^^"^;, 
patient was much more stable nervously, and the basal rate P’^cbab ■ ^ 

renresentative. It is interesting to note how purely extraneous 
exercise an apparently constant influence on such a measurement ^lygjs 

Se. ElsewhSe in these papers comment has been made on a case of paralys 
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agitans with marked tremor which week after week showed a level which fell 
between the narrow limits of -|-G0 per cent and H-G5 per cent. The true rate was 
either normal or possibly a little below, as was shown by certain supplementary 
measurements which need not be discussed here. 

Case B-67S— CiiOLECYSTiTis and DuonENAi. Ulceu Simulating Pituitary 
Dysfunction. The patient’s chief complaint was of flatulency and pain in the 
stomach associated with an intermittent diarrhoea. Pour years previously he 
had a so-called nervous breakdown as the I’csult of a strained domestic situation. 
On his recovery a few months later he began to experience pain in the lower- 
left quadrant. He was examined and a varicocele was found which was operated 
and this relieved the pain in the left inguinal region. A few weeks later, horv- 
ever, he developed pain in the left lumbar, iliac, hypochondriac, and epigastric 
regions. The attacks of pain were intermittent but occurred periodically. At 
times food would relieve him, at others it was ineffective. Rest seemed to bring 
the greatest benefit. For the past threa yars he had had diarrhoea practically 
every summer. He was troubled with hemorrhoids; he emphasized the fact that 
there was no pain on the right side. He was of a high-strung^ nature, very nerv- 
ous, and greatly disturbed if he were alone. He gave a long list of foods, mostly 
indigestible in character and with a high fat content, which he was unable to 
tolerate. 

Family History: Not relevant. The patient had been married for a number 
of years but had divorced his wife at about the time of the onset of his present 
illness. The marriage had been infertile. The loss of his wife had affected him 
deeply and the unhappiness resulting from it was a very definite factor in the 
general picture. 

Past History: He had no recollection of any of the minor ailments of child- 
hood but had had an attack of melena at the age of twelve and many recurrences 
up to five years previously. He had had a number of teeth removed; complained 
of urinary frequency and urgency, during his periods of nervousness. The re- 
maining history as given by him was not significant. As a matter of fact his 
physician had referred him for this study because of several transitory attacks 
of aphasia. 

Physical Examination: The patient was a tall, thin man fairly well de- 
veloped and nourished, 41 years of age. There was some loss of hair from the 
vertex, a suggested exophthalmos was no more than a family peculiarity, many 
teeth were missing, there was a doubtful thyroid enlargement. The breath had 
an odor which suggested to the examiner that of known gastric ulcer cases. The 
abdomen was apparently normal. There was a slight supraclavicular adeno- 
pathy, a contraction of the left side of the scrotum which was a post-operative 
condition, and a negative routine neurological examination. 

Laboratory Summary : The patient was 20 per cent underweight and some- 
what below his normal lung capacity. A basal rate of —15 per cent was recorded 
with low blood pressure and a downward tendency to both pulse and temperature. 
The urine was somewhat scanty but otherwise normal. The residual nitrogen 
fraction was high. The sugar tolerance was depressed much below the normal 
level. The blood chemistry was normal. The blood morphology showed a slightly 
low haemoglobin value and a lymphoid blood. 

Surgical Examination: Negative. In the examiner’s opinion a peptic ulcer 
was probable. 

Radiograms of Gastro-Intestinal Tract: The duodenum showed a niche on 
the anterior border suggesting a duodenal ulcer. 

Graham Test: The test was negative but was performed by the oral route. 

Stool Examination: The presence of blood was demonstrated. 

Eye Examination: The pupils showed moderately active reactions and the 
fundi gave some evidence of vascular hypertension. The blind spots were en- 
larged and there was some contraction of the form and color fields. 

Discussion: Were it not for the patent gastro-intestinal condition it would 
be possible in this case to consider a pituitary dysfunction as present. As it is, 
the lowered basal rate derives from the patient’s under nutrition, the lowered 
sugar tolerance from the liver dysfunction which was offered in the preliminary 
opinion and later verified elsewhere, while the eye findings were also presumably 
referable to this latter cause. 

Case B-837 — Cardiac Disease with a Radiogram of the Sella Suggesting 
Pituitary Tumor. The patient’s chief complaint was of severe headache local- 



274 


CASES SIMULATING ENDOCRINOPATHIES 


Led in the vertex and the occipital portions of the head. She also suffered from 
high blood pressure. Seven years previously at the time of the menopause, the 
patient being 50 years of age, she had developed very severe headaches, with 
which there was some associated vertigo. The hypertensive condition showed on 
examination and she was placed under treatment for this with a gi-adual im- 
provement both in the blood pressure and in the headaches. Some eight months 
previously, however, there had been a recurrence of the condition and the physi- 
cian called at that time recommended glandular therapy.. Further questioning 
elicited the fact that five years^ previously she had had some trouble with her 
i6et and her physician at that time recommended weight reduction and gave her 
thyroid therapy to produce this end. At other times she had been given other 
glandular preparations although she was not certain of the character of them. 
At the time of admission she had not been receiving any endocrine medication 
for several months. 


Fa/)iiily Histoi'y: Both mother and father, had died of apoplexy and this 
fact intensified the patient’s worry over her own high blood pressure. She had 
been married for 29 years without conceiving although contraception had not 
been practiced. 


Past History: She reported minor ailments in childhood, pleuzdsy with effu- 
sion at the age of 14, abscessed tonsils at 15, and influenza at the time of the 
epidemic. Many years previously a herniotomy had been performed. At the time 
of admission she complained of a constant dull feeling of fullness in the head 
punctuated by very severe headaches as noted above. There had been a consid- 
erable loss of hair. She had two severe nose-bleeds five years previously; was 
subject to hay fever and apparently sensitized to a large number of pollens; she 
had had earlier sensitivity to strawberiues which had corrected itself spontane- 
ously. She had had three acute digestive attacks in the past three years charac- 
terized by nausea and vomiting. She had never been jaundiced but had had 
clay-colored stools after these attacks. She was somewhat constipated. Over 
20 years earlier she had voided a small renal calculus after an illness of three 
days. There had been no recurrence. Menstrual history showed an early onset, 
large periods with shortened interval but from 1906 on until an uneventful ^ 
menopause seven years previously, the function had been entirely normal. She 
regarded herself as nervous and emotionally unstable. She complained some- 
what of vertigo. 


Physical Examination: The patient was a well developed, obese woman 57 
years of age; the hair was somewhat thin, peripheral vessels showed some 
degree of sclerosis, blood pressure was distinctly high, abdomen entirely normal, 
knee jerks hyperactive and the remaining routine neurological findings normal. 

Laboratory Summaz-y : The patient was recorded as 25 per cent overweight 
but with her high sitting height index this figure was actually too low. There 
was distinct though not severe loss of lung capacity. The basal rate was —2 
per cent, blood pressure at a definitely hypertensive level, pulse and tempei’ature 
normal. The urine volume was somewhat scanty; a slight trace of sugar was 
reported in the first specimen but could not be confirmed in subsequent examina- 
tion. The protein intake was below a maintenance level; the partition formula 
was normal. The sugar tolerance was normal, blood chemistry normal, while 
the blood morphology showed an entirely normal picture. 

Roentgenograms: The chest examination was negative. The skull showed a 
bony thickening of the inner table and there was apparently some erosion of the 
posterior clinoid process. The sinuses were negative. The plates of a gastro- 
intestinal series were negative. The Graham test showed a normal organ. 


Laryngological Examination: The patient had infected tonsils; the remain- 
ing examination was negative. 

Cardiogram: Showed a left axis deviation consistent with, but not deter- 
mining, cardiac enlargement. The remaining findings were entirely normal. 

Heart Examination: There was a visible impulse in the suprasternal notch; 
definite angulation of the carotid arteries could not be detected on palpation : tue 
heart was not enlarged; there was a soft systolic murmur mth the first sound 
over the base and transmitted slightly toward the neck, ^he blood pressure j 
distinctly hypertensive. The examiner’s opinion was of a chronic arteiial nypei 
tension without much change in the heart or the arteries. 

Orthopedic Examination: The patient presented an obesity with a com- 
nensating lumbar lordosis. The posture was poor. Some of the jomts of tne 
hands showed a slight limitation in flexion due to a symptomless arthritis. 
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E\je Examination: The fundi gave evidence of a moderate degree of vascular 
sclerosis and there was slight blind spot enlargement. 

Neurological Examination: No evidence of disease of the nervous system. 

Special Blood Examination: The calcium, phosphorous and fibrin content 
was entirely normal. 

Discussion: Stereoscopic plates of the sella were requested but it was not 
possible to secure, them. In our experience we have had several reports of 
clinoid erosion which could not be substantiated at autopsy. In the present in- 
stance there was not one single finding suggestive of disturbed pituitary func- 
tion. The normal basal rate would be as inconsistent with anterior lobe dis- 
turbance as would the normal sugar tolerance with that of the posterior. The 
single report of a trace of sugar in the urine could not be verified. With the 
condition of hypertension such as that presented by the patient such a glycosuria 
might well be referable to an injury to the central nervous system associated 
with arteriosclerosis. While the patient was obese, this fact alone would be a 
most uncertain basis for a pituitary diagnosis. It is, of course, always possible 
that there could be tumor growth of the pituitary without change of function. 
Such a condition in the thyroid is frequently remarked in endemic goiters. In 
our experience, however, cases presenting proven pituitary tumor have_ always 
given extensive and unmistakable evidences of disturbed pituitary function. In 
the present instance lacking every evidence but that of a flat x-ray plate we felt 
warranted in eliminating any pituitary element from the picture. The subse- 
quent history of the case substantiated this conclusion. In view of the strictly 
non-endocrine character of this patient her earlier history of endocrine medica- 
tion is not uninteresting. 

Case B-566 — Syphilis Simulating Pituitary Dysfunction. The patient's 
chief complaint was of a marked fatigability complicated by pain in the left 
arm and shoulder, beneath the left breast, and at times in the left knee. This 
condition had obtained for the past six years. Over substantially the same period 
he had had more or less digestive disturbance and had been growing progres- 
sively more deaf. While active physically and strong muscularly, he had be- 
come more and more fatigable and for the past two years, as he phrased it, he 
had been working “on his nerve”. 

Family History: In the main not informative. Patient was married at the 
age of 21 and was divorced by his wife after 32 years of married life. During 
that period she bore three children without miscarriage. Four years previously 
he had married again. The second wife had never conceived. 

Past History: He reported a few minor ailments, typhoid at 30, and diph- 
theria 10 years ago. Had always lived an active life and had worked very hard. 
He complained of a twitching of the right eyelid when tired; a gradual loss of 

■ hearing, more marked on the left side; a slight productive cough some years 
previously; a foul taste in the mouth on awakening; flatulency, and a variety of 
gastric disturbances which he could not describe clearly. At times he had a dull 
pain in the region of McBurney’s point. He had had a Neisserian infection as 
a young man but denied lues. For a good many years he had had a left inter- 
costal neuralgia and latterly some slight general swelling and stiffness in the 
joints. Also when fatigued there was a dull ache in the region of the sacrum. 

Physical Examination: The patient was a well-devoloped, overnourished 
man of 61. The hair on the head was thin, the eyes apparently normal; there 
was a definite loss in aural acuity, marked varicoses on the under surface of the 
tongue. There was apparently a slight cardiac enlargement; the sounds were 
indistinct, but no murmurs were heard; the blood pressure was low. The abdo- 
domen was somewhat distended and there was apparently some flatness to per- 
cussion on the sides. There was moderate tenderness on deep palpation over 
McBurney’s point and also some in the epigastric region. There was tenderness 
over the left shoulder at the acromio-clavicular junction, over the deltoid, and in 
the axilla; also on the medial aspect of the left knee. The hands showed some 
joint enlargement. Routine neurological examination was negative. 

Laboratory Summary: The patient was 20 per cent overweight with definite 
loss of lung volume. The basal rate was recorded as —19 per cent; the blood 
pressure and temperature were low. The urine volume was a low normal ; sugar 
was reported in all specimens. Residual nitrogen was normal, sugar tolerance 
greatly decreased. The non-protein nitrogen in the blood was above the normal- 
uric acid and sugar were normal. The blood morphology showed a slight 

■ lymphocytosis. The Wassermann and Kahn tests were repeatedly positive 
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Ear Examination: Normal. 

Barany: Normal. 

Stool Examination: Negative. 

Cardiogram: Normal. 

Heart Examination: Beyond indistinct heart sounds, the heart was en- 
tirely normal. 

Neurological Examination: The pupils showed sluggish reactions and there 
was an ill-defined tenderness over the nerves of the brachial plexus. 

Orthopedic Examination: The case suggested sub-deltoid and sub-acromial 
I^ursitis. The left knee showed a slight degree of hypertrophic arthritis. There 
v/as also a suggestion of some abnormality of the seini-lunar cartilage. 

Abdoninal Examination: ^ The findings reported in the physical examination 
were not confirmed. No sui-gical condition was demonsti’ated in the abdomen. 

Gastro-Intestinal Radiograms: The stomach, duodenum, and bowel were 
normal. The appendix was diseased. 

Audiogram: The curve showed that sharp loss in the upper tones which 
w'e regard as somewhat characteristic of syphilis. 

Eye Examination: The pupillary reactions were sluggish, the. remaining 
examination negative. 

Discussio7i: While several independent disease conditions were demonstrated 
by this examination, those findings suggestive of a pituitary dysfunction would 
have been accounted for by the demonstrated syphilis. The opinion as to the 
underlying condition hinges about the serological examinations, and these gave 
positive responses on repeated testing. 


Case B-634 — Cardio-Rbnal Disease Simulating Hyperfunction of the 
Pituitary. The patient’s chief complaint was of marked distress and shortness 
of breath. This condition had appeared in recurrent attacks of several weeks’ 
duration, the first of which was remarked three years ago. During the lapse of 
time they had occurred more frequently and in the past few months the dysp- 
noea had been practically constant. He had acute attacks of shortness of breath 
which would wake him up at night. Treatment with nitro-glycerine had been 
non-effective. There was also a progressive weakness of the skeletal muscles 
without abrupt loss of control or paralysis. 

Family History: Negative. 

Past Histomj: The patient reported the minor ailments of childhood and a 
hemorrhage of the stomach at the age of 27. He complained of occasional head- 
aches, some vertigo, a non-productive cough, an occasional night sweat which he 
ascribed to nervousness, and a normal gastro-intestinal history. He stated that 
the urine stream was slow in starting and subject to interruption. There was 
some dysuria of varying degrees. The prostate had been examined a year or two 
earlier and pronounced normal. He had gonorrhea twice in young manhood and 
syphilis at about the same time. Was treated for the latter with apparent suc- 
cess as numerous Wassermann tests have always been negative. He complained 
of intermittent pain in yarious joints which was never accompanied by swelling. 
He had at one time been very obese but had gradually lost nearly 100 lbs. during 
the past 20 years. 

Physical Examination: The patient was a well-developed, overnourished 
man of 59 years of age. There were numerous small unpigmented papillomata 
on the face. The pupillary reactions were somewhat sluggish. The_ nose sug" 
gested rhinophyma. The expirations were prolonged and marked friction rubs 
were heard throughout the chest. There was a slight dulness in the upper ches , 
tactile and vocal fremitus increased in the right apex, and many dry coarse rales 
were heard throughout the chest. The heart was enlarged to percussion an 
there was a systolic murmur at the apex. The abdomen was asymmetrical, ^ 
left abdomen being somewhat enlarged. There was some flatness on percussion, 
the liver was apparently enlarged. A cough impulse was felt m the left 
region. There was some edema of ankles and feet. The routine neuro og 
examination was negative. j i e 

Laboratory Summary: The patient was 20 per cent overweight and cle - 
nitely below his predicted lung volume. The basal rate was reported as per 

cent above prediction. There was a marked degree of Jnu^arand 

what rapid pulse. The urine volume was somewhat low; albumin 

renal cell casts were observed. The protein intake was entirely madeq , 

[he resfdual nitrogen fraction was definitely high. Three repeated sulphoph 
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tluiloin losts failed lo ruturii onoui^li of the dye to iiiuaMure (luanlilatively. The 
sugar tolerance was greatly diminished; hath n()n-i)rt)lein and uric acid were 
mueli above the normal; the blood morjthology sliowed a marked secondary anae- 
mia and a predominance of the neutrophilic elements. 

Iiocntgciwuriun:i : The .‘dtull wa.s normal. A measured heart plate .showed 
definite cardiac enlargement. There was a dilfuse mottled infiltration of both 
lungs, more marked at the ba.ses, 

C<irdii)!nuin: Tliere was a left axis deviation consistent with cardiac en- 
iargcinent. The initial ventricular c<nnplex was of maximum duration and, to- 
gether with the inversion of the “T” waves, indicated a probable impairment of 
the ventricular myocardium. 

Di.scu.'.'sioii ; Tile patient was an advanced case of cardio-renal di.sea.se with 
the possible complication of a neuro-syphilis which it was felt wiser not to in- 
vestigate by spinal imncture. The increased basal rate could derive from the 
patient’s breathing and the inability to secure a truly basal reading. The high 
residual nitrogen of the urine is no more than an evidence of this toxic state. 
The high blood uric acid is robbed of its endocrine signilicance by the high values 
of the other nitrogenous constilueiils. The low sugar tolerance is referable 
either to the arterio-sclerosis, the possible neuro-syphilis, or a possible liver con- 
dition suggested by the report of hepatic enlargement. In the same way other 
suggestions of possible endocrine <lisorder are directly traceable to the better 
established non-endocrine conditions which irresentcd. 'I'his laboratory picture 
is a simulation of a hyiierjiituitary state for which supporting evidence is en- 
tirely lacking. 

Group III. Conditions Frkqukntuy Ascuiued to Endocrine Causes. 

Case S-1712— Delayed Onset ok Menstruation Due to Pulmonary Tuber- 
culosis. The patient’s chief complaint was of having failed to establish the 
menses at the age of 18. She had been under medication for this condition for 
some time and complained of periodic attacks of pain, occurring at intervals of 
four weeks and lasting for one day. 'rhe.se pains had developed since beginning 
her medication. She also complained of marked fatigability. 

Family History: Negative. 

Past History: In addition to the minor ailments of childhood the patient 
had a severe attack of influenza at the time of the epidemic and had been con- 
.sistently susceptible to respiratory infections. She reported the loss of 20 lbs. 
in the past 2 years. She had had frontal headaches but these had been corrected 
by proper glasses. She complained further of indigestion after eating fried 
foods, 'file remaining history as given was entirely irrelevant. 

Physical Examination: The patient was a well-developed and well-nour- 
ished young woman nearly 19 years of age. There was some tonsillar enlarge- 
ment, rapid pulse rate, a loud systolic blowing murmur most marked at the apex 
and transmitted to axilla and sternum. The remaining findings were normal. 
It should be noted in passing that an incompetent examiner failed to note the 
definite evidences of pulmonary disease. 

Laboratory Summamj: The patient was 6 per cent overweight but as the 
sitting height index was low this figure is misleading and she was actually some- 
what underweight. The lung volume was much below the predicted level. The 
basal rate was normal. She had rapid pulse, low blood pressure and slightly 
sub-normal temperature. Beyond a slightly low volume and a definitely high 
residual nitrogen, the urine picture was substantially normal. The sugar tol- 
erance was not determined. The blood uric acid was high. The blood was 
lymphoid in type. 

Pelvic Examination: Entirely negative. 

mv, ^^“’''y'^^Soloyical Examination: Tonsils were buried, cryptic and infected, 
there was some muco-purulent material in both nares. 

, Po^dioyravi: Both lungs were hazy. There was increased density of the 
■whole of the right lung, fine linear markings of fibrosis and scattered mottled 
areas. 

Cardiogram: This indicated a normal mechanism at an accelerated rate. 

Eye Examination: Slight blind spot enlargement. 

Discussion: The medicine used in this case was said to be a preparation of 
vormwood. The patient had a definite pulmonary tuberculosis, confirmed by 
a ei examination. There was no evidence in the laboratory examination of any 
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TABLE XX 


Conditions Ascribed to an Endocrine Etiology 


Case Number 


1 

2 

3 

4 

5 

6 

7 


S-1712 

S-131 

B-3S6 

B-123 

B-663 

B-251 

B-839 

Sex 

Age 

(jrs; 

F 

) 18 

M 

52 

F 

16 

M 

24 

M 

7 

F 

22 

M 

5 

Height 

Weight 

(cm ; 
(kgm ; 

) 165 0 

I 53 0 

193 0 
145 0 

143 5 
40 0 

157 5 
52 4 

99 0 
19 3 

151 0 
40 5 

103 0 

15 5 

Weight Devi.ation 

(%; 

• +6 

+67 

— 7 


—15 

—24 

—1 

—20 

—10 

—16 

Lung Volume Deviation (%) 

1 —44 

—23 

—11 

—8 

Basal Rate Deviation 
Blood Pressure 

Pulse Rate 

(%) 
(mm ) 
(per mm ) 

—1 

106/64 

106 

+6 

156/78 

76 

—10 

94/58 

72 

+7 

92/58 

71 

*+22 

88/68 

Tno 

—3 

118/84 

81 

98 8 

29 

+7 

95/52 

90 

97 8 

35 

Temperature 

Alveolar COa 

(deg ) 
(mm ) 

97 4 
41 

97 8 
52 

98 6 

33 

98 8 
36 

99 2 
42 

Urine Volume 

(cc ) 

780 

1540 

1150 

920 

330 

460 

960 

Spec Grav 

Albumin 

Casts 


1 021 
0 

0 

1 021 
0 

0 

1 012 
+ 

+ 

1 027 
0 

0 

1 030 
0 

0 

1 021 
+ 

0 

1 013 
+ 

0 

Sugar 

"Urobilinogen” 


0 

0 

0 

0 

0 

0 

+ 

0 

+ 

0 

+ 

0 

0 

0 

Total Nitrogen 

(gm ) 

8 55 

1 11 40 1 

7 75 

15 38 

5 12 

4 70 

5 3S 

Residual Nitrogen 

(%) 

15 3 

8 7 

8 1 

3 0 

21 6 

6 7 

7 9 

P S P (2 hours) 

(%) 

54 

61 

1 0-1 

48 

53 

57 

51 

Galactose Tolerance 









Normal 

(gm ) 



40 

30 

30 

40 

30 

Observed 

fgm ) 



20 

40 

5 

40 

20 

Deviation 

(%) 



—60 

+33 

—83 

± 0 

—33 

Blood 









N P NProgen 

(mgm ) 

30 

35 

33 

40 

25 

31 

30 

Urie Acid 

(mgm ) 

4 2 

4 5 

3 0 

4 4 

2 8 

2 5 

2 8 

Sugar 

(mgm ) 

95 

109 

96 

83 

80 

81 
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*Too high emotional reaction 


1 Delayed menstiual onset due to pulmonaiy tuberculosis. 

J Obese Noimal Giant simulating Hypopituitaiism 
d Dwarfism with congenital Syphilis 

4 Chondrodjsplasia with syphilis (congenital) 

5 Achondioplastic dwaif with rickets and congenital malformation of skull and spine 
pioducing a lesion of the central neivous sjsteni 

6 Progressive muscular djstrophy 

7 Diabetes insipidus 


endocrinopathy. The delayed onset of the menses must be ascribed to the 
asthenia deriving from the pulmonary condition. The administration of an 
endocrine preparation containing thyroid extract to a patient with active tubercu- 
losis is of course definitely contiaindieated, yet such therapy is recommended as 
a “therapeutic test” in amenovrhoea by certain contributors to “endocrine lit- 
erature. 


Case S-131— An Obese, Normal Giant, Simulating Pituitary Disease. 
Ihe patient had no chief complaint other than obesity which dated back to early 
childhood and which had always been correctible by dietary measures. 

Family History: The family history showed an unusual degree of longevity 
in the previous generations; the whole family was composed of large, heavv 
viduals. The patient had been married for 10 years but the union was infertile. 

Past History: The patient reported only measles in childhood, a periton- 
sillar abscess 12 years previously, and a brief attack of arthritis 6 years earlier. 
The remaining points were a tendency to constipation, occasional distress aitc 
eating and rarely, an attack of lumbar pain. The whole history was in the main 
one of vigorous health. 
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Phiisical Extimiunlion: The patient was a man o£ large .stature weighing 
over 300 lbs. Development was excellent and there was marked physical strength 
and muscular development. The puj)illary reactions were slightly slow; several 
teeth were missing but the remainder were in excellent condition. The blood 
pressure was slightly high. Knee jerks were somewhat sluggish. Remaining 
examination was not significant. 

Laboratory Summary: The volume of the urine was normal, and the mate- 
rial itself free from abnormality. The patient was G7 per cent above his pre- 
dicted weight and somewhat below his predicted lung volume. The basal rate 
was -{-6 per cent; the blood pressure, as noted, slightly high; pulse and tempera- 
ture, normal. The sugar tolerance was not determined. Blood chemistry was 
normal except for a high uric acid. Blood morphology was normal except for 
lymphocytosis and 6 per cent eosinophilia. 

Ncuroloyical Sxamutation: Entirely negative. 

Radiographic Examination: The skull, sella, and sinuses were normal. 

Cardiogram: Normal. 

Audiogram: Normal. 

Laryngological Examination: Negative. 

Eyo Examinaton: The fundi showed slight va.scular sclerosis and there was 
a very slight blind spot enlargement. 

Discussion: On outward evidences this patient would have been diagnosed as 
a case of pituitary disease and the obesity considered to be probably of that origin. 
The only two points which could support such a diagnosis were the high blood 
uric acid and the eosinophilia; in addition there was the general though not 
specific indication of a lymphoid blood. That there may have been an earlier 
pituitary condition is certainly possible, but at the time of this study there were 
no valid evidences to support a diagnosis of current pituitary disease. Subse- 
quently by moderate dietary restriction alone the patient took off some GO lbs. in 
weight. The case is presented as records show that many subjects of obesity 
who presented far less convincing outward evidence of pituitary disease have 
been given pituitary medication for its correction. 

Case B-356 — Dwaufism with Congenital Syphilis. The patient’s chief 
complaint was of small stature, she being but four feet nine inches tall at the 
age of 16. 

Family History: The child was illegitimate; the father was unknown and 
the antecedents of the mother not a matter of record. 

Past History: The patient reported none of the minor ailments of child- 
hood but had a history of frequent sore throats, which had recently been some- 
what benefited by a tonsil operation. She had had severe left frontal headaches 
all her life, at times accompanied by nausea and by occasional vomiting. The 
eyes wei’e astigmatic and not strong. She complained of occasional vertigo and 
had had several fainting attacks after moderate exercise. She complained also 
of tinnitus which usually accompanied her vertigo. She had established the 
catamenia some six months earlier and the periods have occurred at intervals 
of from two to three weeks. They were apparently normal in duration and 
amount. There had been no increase in her weight or height for eighteen months 
prior to admission. 

Physical Examination: The child was well developed, if allowance be made 
for her_ small stature. She was in an excellent state of nutritional equilibrium. 
The hair was abundant and coarse, with both light and dark strands and a few 
streaks of gray ; a rather heavy growth in the axillae and on the pubis, the latter 
being normal in distribution. The pupillary reactions were very sluggish. The 
teeth were small and very closely set. The breasts showed inverted nipples. 
The heart and lungs were apparently normal. The routine neurological findings 
as reported were apparently normal. 

Laboratory Summary: The child was 7 per cent below her predicted weight, 
but as the sitting height index was somewhat high, she was actually somewhat 
nearer conventional standard. The lung volume was but slightly increased. The 
basal rate was — IG per cent, this being the lowest value of several concordant 
determinations. The blood pressure was low. The value obtained for alveolar 
carbon dioxide was low, but this was probably due to the difficulty in obtaining 
a truly representative sample. The urine volume was normal; both albumin and 
casts were reported. The protein intake was adequate but not liberal. The re- 
sidual nitrogen fraction was within normal limits. The sugar tolerance was half 
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the normal. The blood chemistry was normal. The blood showed a lymphoid 
trend with a 4 per cent eosinophilia. ^ ^ 

Neurological Examination: Negative. 

Radiographic Examination: The skull was normal, as was the heart- there 
was some increased density over the pulmonary apices. ’ 

Eye Examination: The eyes showed the pepper and salt pigmentation of the 
retinae characteristic of congenital syphilis. As already noted, the pupillary re- 
actions were sluggish; there was some loss of visual acuity. Both form and 
color fields were symmetrically contracted in moderate degree and the blind spots 
were definitely enlarged. 

Discussion: There was nothing in this case to indicate any endocrine cause 
of her dwarfism. The social history, lowered sugar tolerance, and the very char- 
acteristic eye findings were felt to indicate the probable cause of the patient’s 
arrest. We were unable to secure permission to perform a lumbar puncture. 
The _Wassermann on the blood was negative, which fact naturally would not 
invalidate the conclusion reached above. There was a report which we could not 
confirm that the mother was known to have been syphilitic. What was known 
of her social history, however, made the report a very credible one. 

Case B-123 — Chondrodysplasia with Congenital Syphilis. The patient 
was a man of 24 presenting as his chief complaint an inability to pronate the 
right forearm. There were numerous exostoses on all of the long bones. The 
difficulty with the forearm apparently originated after a fall in which he injured 
it. The generalized exostoses, so far as he knew, went back to early childhood. 

Family History: At the time of his admission he reported only the death 
of his mother from tuberculosis, and an arthritic condition in his father. Later 
when the study was well under way in response to indirect questioning he added 
that the father was a man of very loose sexual life and that to his knowledge he 
had been under treatment for venereal disease. 

Past History: The patient had apparently escaped all of the minor ail- 
ments of childhood, scarlet fever at the age of 9, and the removal of a wen some 
years earlier being the only two incidents noted. He denied venereal disease by 
name and symptom. His remaining history was substantially irrelevant. 

Physical Examination: The patient showed fair development and nourish- 
ment, The teeth gave evidence of much dental attention. There was a slight 
enlargement of the thyroid; the ribs were prominent and beaded; the heart was 
apparently normal; the liver was slightly enlarged but was not tender and there 
was no tenderness over the gall bladder region. There was limited pronation of 
the right forearm, but no limitation of motion. Marked exostoses could be 
demonstrated at both the upper and lower ends of all of the long bones. This 
condition was most pronounced at the lower ends of the femurs and tibiae. Over- 
riding toes presented on both feet. The skin showed a generalized acne. The 
remaining findings were not remarkable. 

Laboratory Summary: The patient was 12 per cent below his predicted 
weight but as he had the very high sitting height index (0.555), the predicted 
weight was disproportionately high. The lung volume was practically normal. 
The basal rate showed the normal value of -f7 per cent, the blood pressure was 
definitely low. Alveolar carbon dioxide was a low normal. The urine volume 
was normal, elimination good; a trace of sugar was recorded. The protein in- 
take was ample — the patient spoke of himself as a very large meat eater._ The 
partition formula was normal. His sugar tolerance _ was reported as_ slightly 
above the normal. This finding was regarded as questionable since he eliminated 
nearly two grams with a test meal of 40. The patient was not entirely coopera- 
tive and it was impossible to verify this finding by repetition. On the basis, 
however, of many thousands of these tests, it was felt probable that his sugar 
tolerance is either normal or even possibly diminished. The record, however, is 
given as it stands. It will be noted there was a slight glycosuria. The blood uri 
acid was above the normal but the non-protein nitrogen was at a sirmlar nig^ 
level. The blood morphology showed a substantially normal picture, ihe 
sermann test gave a strongly positive response in several independent observa- 


tionS. _ m, jr U,: 

Eye Examination: The pupillary reactions were sluggish. The form neias 
were normal, the color fields distinctly contracted, the left being A- 

nounced than the right. There seemed to be some lack of clearness media 

so that the fundi were seen onIy_ hazily. The interpretation was of ch 
involvement of possibly specific origin. 
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Bamiiij Test: The patient showed nonnally functioning labyrinths. 

RdcUoynipliic Examimilion: The skull and sella were normal. The long 
bones showed a profusion of exostotic processes. 

Discussion: The patient pre.sented a clear-cut ca.se of hereditary, deform- 
ing chondrodysplasia. There was no evidence anywhere in the examination of 
any endocrine involvement, tlie slight thyroid enlargement observed in the phys- 
ical examination being no more than a slight hyperplasia without toxic features. 
There was a clear-cut syphilitic condition verilied beyond any possible doubt, and 
this seemed to be congenital in origin although naturally its presence through 
acquirement could not be ruled out. , 

Case B-GG3 — An AciioNnuoi’LASTtc Dwakk with Rickcts and a Congenital 
iMalfoiimation of the Skull (IIydkocefhalus) Pkoducing a Lesion of the 
Central Nervous System. The patient was a six-year-old boy less than 100 
cm. tall, presenting a disproportionately large head. He hud been a full-term 
child, normally delivered, but the large head was noted at birth. He was a very 
sickly baby for the first two years of his life, and during the first year he had 
an attack of vomiting after each nursing which continued for a period of about 
two weeks. The head was very heavy and up to tho age of one year always had 
to be supported. At the age of 2 light therapy was applied to the spine without 
any change in the condition. At this time, in the mother’s words, the head seemed 
almost larger than the body. As he approached his third year he began to im- 
prove spontaneously. The body has grown but the head remained still dispropor- 
tionately large. During the last year or two he has been able to play with 
other children and has even entered kindergarten. He presented some speech 
difficulties. The ears had discharged and there had been a loss of aural acuity. 
He has always complained of undue fatigability. 

Family History: The parents were living and well and there were two nor- 
mal siblings. The remaining family history was irrelevant. 

Past History The patient had all of the minor ailments and had always 
been subject to very severe colds. As noted above, there had been loss of hear- 
ing and an intermittent discharge from the ears. The child had always been a 
mouth breather and there were other evidences of possible partial obstruction. 
The teeth were very soft and decayed easily. At times the child had had night 
sweats. The remaining history did not depart materially from the normal. 

Physical Examination: The patient presented the appearance of a child with 
the form of an aged man and with a distinctly large head. There was no sug- 
gestion of a progeria as this term is usually understood. There was very poor 
posture, marked lordosis, knock-knee, and bowed tibiae. The head was sym- 
metrical, prominent in the frontal parietal regions making the occiput large in 
comparison with the face. The sutures and fontannelles were closed but marked 
by depressions. The facial expression was dull. The teeth were in very poor 
dental repair, the incisors presenting saw-tooth edges. The palate was high 
and arched, the tonsils lai'ge and cryptic. A rosary was noted but there was no 
Harrison's groove. An occasional squeeky rale was reported. There was dis- 
tinct tachycardia. The abdomen was bulging with marked ptosis, but was other- 
wise normal. The epiphyses at the knees were markedly enlarged, the right 
shoulder drooped, and there was a marked dorso-lumbar lordosis. There was 
some degree of mental retardation. Articulation was indistinct. Biceps, radial 
and knee jerks were sluggish. , 

Laboratory Sumtnary: The boy had a very high sitting height index in part, 
at least, due to the leg deformity. He was 15 per cent below his predicted weight 
and definitely below his predicted lung volume. It was impossible to get a satis- 
factory basal rate. The most dependable gave a value of 22 per cent above the 
more reliable standards. The blood pressure was low, the pulse showed an up- 
ward tendency, the temperature was slightly febrile. There was no question 
that the rate as recorded was significantly above the truth. The urine volume 
was scanty, elimination fair; a trace of sugar was reported. His protein intake 
was adequate but not liberal; the residual fraction showed a very high value. 
The sugar tolerance was greatly depressed: in fact a few grams of galactose 
'^ould invariably produce a positive test. The blood chemistry was normal and 
the blood sugar at the low normal level. The blood showed a slight secondary 
anaemia, a lymphocytosis presumably influenced by the patient’s age, and a 
6 per cent eosinophilia. 

Ear Examination: The patient showed chronic discharging ears. 
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Neurological Examination: There was a moderate hydrocephalus. No signs 
of organic nervous disease were elicited. The patient seemed a little less alert 
than the average child of his age. 

infec^^d^”^”^”^^^”^ markedly enlarged, cryptic, and 


Orthopedic Examination: This confirmed the earlier indications of rachitis. 

Audiogram: There was a definite loss of hearing in both ears. 

Radiographic Examination: The skull was of the hydrocephalic type with 
convolutional impressions on the- inner table and prominent diploic veins. The 
sella was normal; the chest was normal; all of the long bones showed deformi- 
ties of maldevelopment. There were wide epiphyseal spaces between the ilium 
and ischium. 


Eye Examination: The fundi showed tortuous vessels. There was a sym- 
metrical contraction of the form and color fields to less than 10 degrees, pre- 
cluding the delineation of the blind spots. 

Discussion: _ The child patently had a congenital hydrocephalus, and super- 
imposed upon this was a rachitis. The test gave no evidence whatsoever of any 
endocrine involvement, all of the departures from the normal being patently 
referable to demonstrated non-endocrine conditions. It is interesting to note 
that a complete check-up determination made one year later, confirmed all of the 
findings here presented, and in addition gave a basal rate at a somewhat lower 
level than that recorded above. The lack of definition of standards in children 
of this age forbids too exact an interpretation. Our measurements, however, 
would seem to indicate that the boy’s oxygen consumption was probably within 
the normal range. 

Case B-251 — Progressive Muscular Dystrophy. This condition is one 
which is frequently assumed to derive from an endocrinopathy. The present 
report, drawn from one of our cases, is typical of the members of the small group 
which we have examined, none of whom have given evidence of any present or 
past endocrine disease. 

The patient was a 22-year-old girl, complaining of difficulty in moving both 
arms coupled with pain in the left knee. She was also extremely nervous. Some 
two years previously she had first noticed an undue fatigue at the end of the 
day’s work. The condition had rapidly progressed and in a short time her night s 
sleep produced no refreshment. Rest was advised for the condition, but was 
w'ithout benefit. Some eighteen months previously the condition was complicated 
by the development of a pain factor which at first was generalized in character 
but later localized in the shoulder and then radiated downward through the . 

She also noted a progressive loss of strength in the right hand and arm which 
at times seemed heavy and numb. Later, she noted that the muscles of the hand 
were atrophying, those of the palm being first involved, while later, the thenar 
and hypothenar eminences began to disappear. The muscle wasting had gradu- 
ally progressed to involve the fore- and upper-arms. During the month prior 
to admission pain in the left knee had become a factor. 

Family History: Her mother had had a successful removal ^ ^ breast 
cancer 15 years previously. The remaining history was negative. The patient 
was unmarried. 


Past History: She reported the usual minor ailments of childhood, an ap- 
pendix operation seven years previously, and a nervous breakdown two 
before admission. Eight years earlier or six years before the onset of her pres 
condition the patient had scalded her right arm and shoulder, 
of loss of visual acuity, an occasional severe earache, a susceptibility . 
colds, sore-throats and tonsilitis. She experienced dyspnoea on siignt ex • 
At times was nauseated but not to the point of vomiting. The „„ 

tory was initially normal with onset at the age of 14, and an unevent • 
up to two years previously. At that time there was a brief period of s . 
of the intermenstrual interval with spontaneous restoration to norm nnr- 

within a few months. The patient had lost 34 lbs. in the_ past tw® ^ vertigo 
ing the course of the present complaint she had had occasional attacks 
and had developed a definite emotional instability. . , 

Physical Examination: The patient was ^ The 

woman M 24. The pupils were dilated and normal 

teeth gave evidence of much dental attention. The heart and 1“”^ muscles of 
as wal the abdomen. The right arm |ho;^ed slight wasting of the musd^^^^^ 
the upper arm and marked wasting of the forearm. „,„.face There was 
^vasting of the interossii, more particularly on the palmar surface, mere 
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an absence o£ the thenar and hypothenar eminences, continual Ilexion of tho 
fourth and fifth finders and permanent extension of the first linger. Only the 
second linger showed free motion. 'I'he patient was unable to raise her forearm 
and hand to the face hut achieved this by action of shoulder and arm muscle. 
The left arm showed free motion but moderate wasting in the palm of tho hand 
and of the thenar eminence. The legs were apparently not wasting but there was 
tenderness in tho iiojiliteal siiace; also a marked tenderness along the course of 
all nerves of the hands and arms. There was also tenderness along tlio ganglia 
of the 7th aiul 8th cervical, the fir.st two thoracic and the lumbar nerves. The 
abdominal rellexes and knee jerks were exaggerated. 

Laboratory Stuiimary: The patient was recorded as but 1 per cent under- 
weight, but with her low sitting height inde.x this was less than the truth. There 
was slight but definite loss of lung volume. The basal rate was normal as were 
the associated physical lindings. The low alveolar carbon dioxide resulted from 
the inability to collect a representative specimen. The urine volume was scanty, 
eliniination was poor. Both albumin and sugar were noted. The protein intake 
was inadequate. The nitrogen partition formula was normal. The sugar tol- 
erance was normal. The blood chemistry was normal. She had a secondary 
anaemia and a 5 per cent eosinophilia. 

Radiof/raphic Examiitalion: The skull, sella, cervical and lumbar spine, 
pelvis, ami chest were all normal. She showed one infected tooth. 

Darany Tent: The labyrinth function was normal. 

Eye Examination: The pupillary reactions were very stiff; the discs were 
chalk white; the fields could not be exactly delineated but were definitely concen- 
trically contracted. In the examiner’s opinion there was evidence of a secondary 
atrophy with the lesion at or behind the chiasm. 

Discussion: Tho examination of this case was incomplete as the result of 
conditions outside of our control. It is quoted, as stated above, solely to demon- 
strate the complete absence of any indication of endocrine disease, and as also 
noted above, the findings here are typical of other cases which we have had 
opportunity to study. 

Case B-839 — Refeiuiei) kou Diabetes Insipidus. The patient was a 5-year- 
old boy whose chief complaint was reported as polydipsia, polyuria, and noc- 
turnal enuresis. Up to the age of three the child had been apparently normal. 
At this time he had an attack of measles, and subsequent to this he had wet the 
bed once or twice every night. Treatment at the time of onset was not effective 
and attempts at curtailing his fluid intake in the late afternoon had been abor- 
tive as the child would cry and the mother would give him liquids. During the 
preceding summer the mother noted that the child was continuously thirsty, that 
he di-ank very frequently and passed large quantities of pale urine. T’hree 
months before admission he developed acute abdominal pain and passed into a 
state of coma in which he remained for three days. She informed us the condi- 
tion was due to “acidosis” but added that the child had previously eaten berries 
111 one of the public parks that 'had recently been sprayed with arsenate of lead. 

Family History: The patient had five siblings none of whom exhibited his 
difficulty. The remaining history was negative. 

Past History: The child was a full-term, instrumentally delivered baby, 
breast fed for three months, and then on a variety of artificial preparations 
which produced a transitory attack of eczema. The child had measles and whoop- 
ing cough and the condition noted above at the age of 5. He complained of an 
occasional headache, was subject to head colds and had recurrent attacks of 
eczema. During the past year there had been periods when the child would 
wake at night and complain of pain in the calf of the right leg. Massage would 
speedily stop this. 

Physical Examination: The patient was a poorly developed and nourished 
child, of apparently normal intelligence. There were numerous eczematous 
lesions on the face, back and arms. The bridge of the nose was somewhat de- 
pressed but there was no apparent obstruction. The tonsils were large and red- 
oened. There was a distinct cervical adenopathy. The boy’s posture was bad 
with a moderate degree of lordosis. The remaining findings were normal. 

Laboratory Summary: The boy was 10 per cent underweight with a slightly 
aepressed lung volume. A fairly dependable basal rate was within normal limits, 
he urine volume, while ample for a child of this age, did not confirm the report 

f polyuria. Albumin was present. The nitrogen partition was nor- 

ma . Ihe sugar tolerance was slightly low. Blood chemistry was normal, the 
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slightly high blood sugar undoubtedly deriving from the patient’s emotional 
rpponse to venipuncture. The blood morphology showed an increase in both 
the eosmophiles and the endothelial leucocytes. 

Skin Examination: The condition was defined as eczema of the erythemato- 
squamous type. 

Neurological Examination: Normal. 

Orthopedic Examination: Normal. 

Chest Examination: Normal. 

. Abdominal Examination: Normal. 

Nose and Throat Examination: Normal. 

Eye Examination: Incomplete but so far as obtainable, normal. 

Discussion: It was impossible to secure x-ray pictures of this child as he 
was very restless during the first attempts and the mother would not give her 
consent to a repetition. The only real departure from the normal which the 
child presented was the slightly depressed sugar tolerance. This could well arise 
from a variety of causes, and there was nothing in the remaining examination 
to imply an endocrine significance to it. We do not regard this case as one of 
proven diabetes insipidus although the verbal report of the referring physician 
indicated that there had been times in the child’s life when the urine output was 
much more suggestive than at the time of our study. There was certainly no 
evidence here of any pituitary involvement. The case is offered as one in which 
endocrine medication might well have been exhibited on the basis of the putative 
histoj’y and yet which on examination failed to offer any evidence to warrant 
such a pi'ocedure. 

It will be noted that in the preceding protocols little or no reference 
is made to treatment. The immediate concern of these studies has been 
the diagnosis of endocrine disorders, and the response of the patient to 
endocrine thex-apy has constituted a therapeutic test offering some measure 
of support to the accuracy of the diagnostic conclusion. In the present 
series of eases the diagnostic interest rests upon the fact that the patients 
simulate or suggest endocrine disease, but demonstrate on analysis a non- 
endocrine etiology for their presenting condition. The treatment of this 
numerous group of non-endocrine disorders would follow the conventional 
lines of current practice and consequently is not germane to our thesis. 

Before bringing this article to a conclusion the authors wish to stress 
the implications of the present paper. That a patient presents outward evi- 
dences of, or symptoms suggesting, an existing endocrinopathy, does not 
in any way prove the existence of such a state, nor does it serve as a wai- 
rant for the exhibition of endocrine preparations therapeutically. This 
latter practice followed empirically and without the warrant of an estab- 
lished diagnosis, at the best can only prove abortive in correcting the pa 
tient’s difficulty, and at the worst may do grave and serious damage to a 
diseased organism. It should be hardly necessary to repeat this caution, 
and yet a large number of patients referred to us who report in their ns^ 
tories the administration of powerful glandular products without ot lei 
warrant than an uncritical expectancj'', indicate the urgency. 
ology is a field in medicine in which great benefit may be wrought by 
correct use of its powerful therapeutic agents and even gi’eatei daman 
done by their misuse. 
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Knowlcclgi; of paratliyroid tumors is rather recent,, Saiuhstriiin .sug- 
gested the hypothesis oC tlioir origin when he discovered the parathyroid 
gland in ISSO. According to Gerard and Alaniartine, [laratliyroid tumors 
were for a long time difllcnlt to distinguish from tumors of the th^u'oid 
gland, and many were diagnosed as fetal adenomas of 'Woltler. Kocher, 
in 1S99, descrihed five cases of goiter containing glycogen and suggested 
that they might he parathyroid glands. In 1900, Ue Santi first descrihed 
a parathyroid tumor in the carotid region. Some of the tumor.s did not 
can.se symptoms during life ami were discovered at neerops}\ Small nod- 
ules were found in the usual parathyroid situation or deeply placed in the 
thyroid gland and encapsulated. 

It is known that parathyroid glamls are found in various situations 
and that they might give rise to hyperplasia and even tumor.s, just as 
acee.s.sory thyroid glands and acce.s.sory breast ti.ssue give rise to carcinoma. 

There seems to he some relation between extensive destructioii of bone, 
and parathyroid tumor.s and hyperpla.sia. Erdheim (7) found tumor.s in 
six eases of osteomalacia, which has been extended by others to occur in 
o.steofibrosis and osteoporosis. Some authors interj)ret hyperplasia a.s a 
functional activity tending to compensate for disturbed calcium metabolism. 

Kerl reported a case of extreme osteomalacia and one case of osteo- 
porosis, in each of which the parathyroid glands were markedly hyper- 
plastic, but lesions were not found in any other endocrine gland. .Ilerx- 
heimer found, in a case of osteomalacia, one parathyroid gland larger than 
the othei's. On section of this gland large discrete masses of cells were 
seen containing large hyperchromatic nuclei with complete lack of fat, but 
the old tissue contained fat. However, he also found a similar gland in 
a normal person. Schmorl frequently found hyperplasia of the para- 
thyroid gland in cases of osteomalacia and in one case of rickets in a human 
being; in three other cases of rickets the glands were normal. Similar 
observations were made by Todyo, who found hyperplasia in four of twenty- 
four normal persons, in six of seven senile persons with osteomalacia, in 
eight of eleven senile persons with osteoporosis, and in one person with 
osteitis deformans. 

Parreira and Castro Friere reported a parathyroid tumor about 1.5 
em. in diameter occurring in the right .side of the thyroid gland in a case 
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of osteitis fibrosa. TTe noticed many mitotic figures in the tumor. Brd- 

heim (6) found large tumors of the parathyroid gland in two eases of 
late rickets. 

The experimental feeding of parathyroid glands of sheep to rachitic 
children produced a marked increase in the calcium and phosphate deposits 
in the bones, and a markedly increased ability to retain these salts (13). 

Bergstrand believes that there is a plausible relationship between the 
enlargement of parathyroid glands and skeletal diseases, although it is not 
constant in osteomalacia. In other eases parathyroid tumors or enlarge- 
ments of the gland accompanied neplndtis, tetany, eclampsia, and epilepsy. 
He examined parathyroid glands in fifty cases of nephritis and found one 
_ or more enlarged glands in ten eases. In one case in this group there was 
considerable calcium deposit in the kidney. 

Gold and Mandl each described a ease of osteitis fibrosa in which a 
large, hard nodular tumor with a connective tissue capsule was found near 
the lo'wer pole of the thyroid gland. These tumors were approximately 
2.5 cm. in diameter. Histologically they were composed chiefly of large 
clear cells arranged in a lobular and cord-like fashion. Mandl noted in 
his case polymorphism of the cells with many mitotic figures, thus suggest- 
ing the possibility of malignant adenoma. 

MacCallum described a ease of chronic nephritis in which he found a 
tumor 2 cm. in diameter in the region of the thyroid gland. On section, 
-the tumor was homogenous and slightly granular, and in the center there 
was a small cavity with smooth walls, containing clear fluid. Histologically 
the tumor consisted of loose and compact masses of clear cells with staining 
variations arranged as anastomosing branches or in columns lying in a 
delicate connective tissue stroma. De Santi, Benjamins, Erdheim (5), 
Ilulst, Guy, and von Verebely reported similar tumors which correspond 
to the position of the inferior parathyroid glands. The tumors varied in 
.size from about 1 to 12 cm. in diameter. Their consistence varied from a 
fluctuating to a solid mass and some contained cysts of varying sizes. They 
produced only local symptoms. 

Malignant tumors of the parathyroid glands are extremely rare. I he 
diagnosis is difficult, and extreme caution must be taken to distinguish 
them from certain tumors of the thyroid gland. Kocher (19) reviewed 
eight eases of tumors arising from the parathyroid glands, three of which 
were described by Langhans. Herxheimer, however, did not recoid a 
case of malignant tumor of the parathyroid glands except one described bj 
Roffo and Landivar, and he was not able to obtain the original article for 
confirmation. 

Of the eight cases reviewed by T. Kocher (19), two were described b> 

A. Kocher and three by Langhans. The patients were aged between forty- 
six and sixty-eight years, and the tumor was more commonly foim m 
males. Usually the tumor had been present for many years, having m 
character of a slow-gro-iving goiter. The largest tumor was appioxima e } 
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12 cm. ill (liiimctcr. 'I'lic (tiiiinr \v;is ii.simlly iimliilnr iiiid lixcd luid the 
consistence in some was Inird and in some clastic. In most of the cases 
tlicrc wciT distnrhanccs <d’ dcf'lntition. respiration, and jilionation. Only 
occasionally was there jiain, which rmliated In the hack of the neck, shonl- 
dcr, and car. iOniai’i^ctl cervical iyni|)h nodes were present in a few eases; 
dilatation of snperlieial veins occurred in two ea.ses. and vmioiis throm- 
bosis in one ease. Ilistoloj^ically lhe.se Ininors were composed of ti.ssue 
rc.seml)liny: that of a parathyroid ;,dand, the predominatint' element hein*' 
the lariie clear cell. All of them contained t'lyeo^icn and eolioid-like or 
mucinous material. Some also contained the canals of Ivurnsteiner, and 
most of them were as,soeiated with tissue of a sarcomatous character, and 
in .some instances showing' tiiant cells. Iteeause of the metastasis, Ivocher 
considered all of the.se tumors malif^nant. In one of his cases the tumor 
invaded the near-hy muscles and veins, in another tlie trachea and e.sopha- 
gn.s, and in a third tlie trachea. In one of A. Ivoeher’s ea.ses there was 
metastasis into the jileura. lun"s, and hronehial lymph nodes, and in the 
other, into a near-hy vein. In Lan^hans’ eases the tumors metastasized 
into near-hy muscles and cervical lymph ;'Iands; in one case metastasis 
was noted into the scapula four years after operation. 

De Quevain reported a case in which there was invasion of the jugular 
vein and .sternocleidomastoid muscle, and live months later pulmonary 
meta.sta.sis as well as local recurrence developc'd. 

Roffo and Laudivar de.scrihed the ca.se of an Italian laborer, aged sixty 
years, who at the age of twenty-five, while in Italy, noticed a tumor about 
1 cm. in diameter at the lower left pole of the thyroid gland. The tumor 
grew very slowly until one year before the patient entered the hospital, 
when he had noticed a second enlargement on the side of the neck. Six 
months later a small suprasternal tumor appeared which caused axi aching 
pain, hut was relieved when the patient was in the reclining position. 

The tumor in the region of the thyroid gland became about 8 cm. iu 
diameter aud was divided into two parts : anterior and posterior, the latter 
corresponding to the cervical enlargement. Roentgenograms disclosed a 
mediastinal tumor as large as 10 cm. in diameter which was adherent to 
the surrounding structures aud pulsated with the pulsation of the aorta; 
its volume, however, was not increased with pulsation. 

At operation, the tumor attached to the thyroid gland and the lateral 
or posterior portion in the neck were removed and the mediastinal tumor 
was explored. The extirpated tumor, which was 10 cm. in diameter, was 
lobulated and clothed in a fibrous capsule which sent many trabeculae into 
the tumor, some of which contained calcium deposits. On section, the 
tumor was grayish-white and contained a few cavities, varying in size and 
filled with colloid-like material. The lateral or posterior mass consisted of 
eight nodules varying in size from 1 to 4 cm. in diameter which on section 
were also grayish-Avhite Avith hemorrhagic and colloid-like areas. 

Histologically the neoplastic tissue Avas composed of follicles with 



288 MALIGNANT ADENOMA OP PARATHYROID GLANDS 


columns of cylindrical cells containing nuclei in mitosis. In many of these 
follicles proliferated epithelium with large vesicular nuclei were present; 
the follicles were surrounded by connective tissue. 

This patient died foiir months after operation, and at necropsy it 
was found that the primary tumor had recurred in the region of the thyroid 
gland and metastasized to the lungs and liver. The neoplasm and the 
metastatic growths were composed of elongated and polyhedral cells with 
well defined limits; these two types were believed to be anaplastic. The 
thyroid gland was invaded by the neoplastic tissue at the time of recur- 
rence. The origin of this tumor Avas probably in an internal parathyroid 
gland, 

Pasiani described a malignant adenoma of the parathyroid gland 
occurring in a woman aged sixty-five years, Avho had a goiter on the right 
side. A small nodule appeared on the left side Avhich grcAV rapidly, caus- 
ing pain in the left ear and shoulder. There Avas a mass about 10 cm. in 
diameter on the left side of the neck Avhieh Avas elastic, movable, nodular 
and painful. The tumor contained many cavities and solid nodules and 
the neoplastic elements corresponded to those of the parathyroid gland. 
Mitosis and invasion of the thyroid tissue Avere marked. 

Ferrero and Saeerdote reported a case of a tumor Avith the structure 
of the parathyroid gland, Avhich had delevoped in the femur. During the 
examination of the patient b}'’ the physician the femur fractured, but it 
healed in the usual period. The patient had noticed, for fourteen years, 
a small tumor on the right side of the neck. A month after the fracture 
a metastatic groAA'th appeared in the right temporal bone. The metastasis 
seemed to be of a benign nature. 

Alessandri reported a ease of eoinhined thyroid and parathyroid tumoi 
metastasizing together or to the same place. The patient, a man, fell on 
the right shoulder and AAothin a year sustained another injury of the same 
region. Tavo years later he again fell on the same shoulder and enlarge 
ment of the bone folloAved. At operation a large, hard, elastic, cystic 
tumor Avas found on the upper end of the right humerus. The thyroic 
gland AAms normal. After remaining aa'cII for tAventy-one months a srna 
tumor appeared near the humeral stump, AAdiich sloAAdy increased m size 
and invaded the Avhole posterior region of the arm and axilla. Ten 
after the first injury, intrascapular thoracic disarticulation oceuriecl. i^ 
tumor Avas composed of tAvo different types of tissues : one type, vesicu ous^ 
tubular or alveolar, and lined Avith euboidal or cylindrical cells mos 
AAdiich contained colloid secretion, and the other tubular or alveolai 
any colloid secretion; its cells Avere larger and polyhedral, AAOtli a 
staining protoplasm. These cells lay in a stroma of thin connective 
Avith numerous broad and varicosed capillaries. The first tissue imi a ■ 
thyroid tissue in different fields, like embryonal thyroid, adult ^ 
and adenomatous thyroid tissues. The second imitates the para iji 

gland. 
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The tumor in the case of hyperparathyroidism observed at The Mayo 
Clinic (reported by Wilder in this issue of this Journal) was situated in 
the carotid triangle, subsLernally in the right lobe at the inferior pole of 
the thyroid gland. Two-thirds of the right lobe and isthmus, with the 
tumor, was resected. The left lobe was explored and found to be normal. 
The tumor measured 5 by 3.5 by 3 cm. and weighed, including the portion 
of the thyroid tissue attached, approximately dO gm. It was nodular, 
bluish-gray, fluctuating in parts, elastic and firm elsewhere, and was sur- 
rounded by a thick fibrous capsule (Pig. 1). 

The cut surface of the tumor consisted of four distinct lobulated 
masses. The largest measured 2.5 cm. in diameter. The cysts Avere irregu- 
lar and filled Avith amber-colored serous fluid. A large portion of the 
center of the nodules was bluish-red, and spongy in consistence. The per- 
iphery of the nodules Avas firmer and yelloAvish-broAvn, containing a fcAV 



Fig. 1. Gross appearance of tumor. 


petechial bluish-red spongy areas. The next largest nodule, AA'hich Avas 
1 cm. in diameter, did not contain cysts, but had bluish-red areas of varying 
size. The two smaller nodules Avere firm, yelloAvish-broAvn and Avere not 
so sharply limited by a fibrous connective tissue capsule (Pig. 2). The 
thyroid tissue resected Avith the tumor Avas of the normal adult colloid type. 

Microscopic examination of sections of all the nodules of the tumor 
disclosed the usual architecture of the parathyroid gland. It Avas lobu- 
lated, compact, tubular or cord-like, or rectangular AA'ith intervening spaces 
lined by endothelium on Avhich rested the base of the epithelial cells The 
capsule divided and subdivided the nodules. Within the Avails of the sep- 
tum there Avas parathyroid tissue; the fibrous Avails had no connection 
AA’ith the stroma of the tumor. The cells AA’ere sphei’oidal, euboidal, and 
polygonal, Avith poorly stainiirg cytoplasm. The nuclei Avere variable in 
size, vesicular or homogeneous, and rich in chromatin material. Through- 
out the protoplasmic masses Avere many vesicle-like spaces around AA’hich 
the cells Avere arranged, giving a palisade effect (Pigs. 3, 4, 5 and 6). 

In every nodule there AA’as a tendency of the cellular elements to group 
themselves into cords or branching tubules separated by vascular spaces 
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lined by endothelium. The stroma of the nodules was almost complete^’ 
formed by these capillary vessels, in some parts reenforced by connective 
tissue fibrils. The capillary network was completely independent, as could 
be seen where the tumor invaded the connective tissue barriers and capsule. 
The cellular elements which constituted the tissue of the neoplastic portion 
of the nodules was composed of large, clear cells with poorly staining cyto- 
plasm, polygonal in shape, and containing variable sized nuclei with deeply 
staining, coarsely granular cin-omatin material. There were also band- 
like masses of more deeply staining cells in which the cellular limits could 
not be seen very clearly, containing vesicular nuclei with abundant chro- 
matin material. The nuclei of these cells varied greatly in size, as did 
the size and number of chromatin granules. The largest nuclei were ap- 



Fig. 2 Cross-section of tumor with thj roid gland attached 

proximately seven times the size of a normal nucleus. Many mitotic figure.s 
were present. Along the capsules and fibrous tissue barriers espeeialb^ 
three types of cells were seen: (1) amorphous protoplasmic masses with 
lymphoid-like nuclei of varying sizes; (2) larger cells with more deeply 
staining, finely granular cytoplasm containing ovoidal or spheroidal nuclei 
of varying sizes, with deeply staining homogeneous chromatin material, 
and (3) large, clear polygonal cells with poorly staining cytoplasm hut 
well defined cell limits, containing vesicular nuclei rich in chromatin ma- 
terial. These groups of cells follow the normal architecture of the normal 
parathyroid gland. Nowhere were the so-called foam cells found. This 
normal parathyroid tissue as well as the neoplastic elements was found 
within the fibrous tissue capsule, fibrous tissue septums, or barriers. 

Throughout the neoplastic tissue there were many vesicle-like space-, 
somewhat similar to those seen in the thyroid gland. Their shape nas 
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roaud, elouguted, tubular or branched. These spaces contained, in some 
instances, thin, faintly pink-staining albuminous colloid-like material; 
others contained a bnbble-like albuminous substance, and most of them 
contained blood in its various states. The faintly pink-staining albumin- 
ous colloid-like material was also seen in the capillaries, which in some 
places dilated into small ‘‘lakes.” Some of these vesicle-like spaces Avere 
lined by cells giving the appearance of euboidal or columnar epithelium. 

The Avails of the large cysts consisted of fibrous connective tissue ; 
Avithin and attached to their Avails A\'as normal and neoplastic parathyroid 
tissue. Scattered through the fibrous tissue Avas a Amriable quantity of 
hemosiderin and a very small amount of fat. 

The histologic character of this neoplasm permits differentiation of it 
from most knoAvn thyroid tumors. In the fetal parathyroid glands the cells 
Avere compact Avith indefinite outline, Avhereas the adult gland Avas chiefly 
composed of large, clear cells Avith definite outline. In the adult gland 



3. A'’esicle-like spaces in neoplastic Fig. 4. Neoplastic tissue in same tumor 

tissue (xoO). as that shown in Figure 3 ixlOO). 


there Avere also lymphoid-like cells and foam cells Avith varying amounts of 
fat among the cells and in the thin connective tissue stroma. Often there 
AA'ere vesicle-like spaces containing pink-staining albuminous material. It 
AA'as not possible to determine the presence of glycogen, but in the neoplasm 
there Avere no trvie vesicles containing colloid, nor Avas there any fat or 
fatty tissue present. 

In all of the tumors described in the literature, Avhether hyperplastic 
or true tumors, there seemed to be a concurrence in the finding of large, 
clear cells as the predominating neoplastic element. In some of the tumors 
described by Kocher there Avere also Amrious cells and cell arrangement 
simulating sarcoma, and in a feiv instances there Avere giant cells. In some 
of the metastic groAvths this sarcomatous tissue Avas present. jMany of the 
tumors described contained cysts lined by squamous, euboidal, columnar, 
and even ciliated epithelium. Sheard and Higgins noted, in the hyper- 
plastic glands in chicks, cysts lined Avith squamous and cylindrical epithe- 
lium. This same picture has been noted in tumors of parathyroid glands 
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of the clog, cat, rabbit, sheep, and kinkajoii (10). Epithelium was aot 
fomicl lining the cysts in this tiunor. 

The cases of Koeher, Langhans and Roft'o wei'c proved to be malignant 
by the occurrence of metastasis. Suggestion of malignancy was noted by 
Mancll and MacCallnm, and Parreira and Castro Preire, in the tumors the 
diagnosis of which Avas based on the pol 3 nnorphism of the cells and the 
presence of mitotic figures. Pasiani diagnosed the tumor in his ease as 
malignant adenoma, particnlarlj^ because of the invasion of the neoplastic 
elements into the neighlioring thyroid tissue, the presence of a small amount 
of glycogen, and the frequent occurrence of mitosis.- The diagnosis of 
nuilignanc}^ in the ease observed at The Mayo Clinic AAms based on the polj"- 
morphism of cells, the hyperehromatie nuclei with niauj’- mitotic figures, 
and the invasion of the neoplastic element into and through tlie capsule. 
The small nodules around the large nodule may be local and metastatic or 
each a primary tumor. The absence of fat and foam cells AA'as stinking 
(Pigs. 5, 6 and 7). 



Fig. 5. Cells from normal accessory p.ira- 
thyroid gland (x750). 


Fig 0 Cells froni neoplasm (xToO). 


These tumors maj' iiossiblj’^ arise from included parathjwoid glanc s, 
accessory parathyroid glands, aberrant parathyroid glands or tissue, oi 
from a normally situated parathyroid gland. Paratbj'roid glands lave 
been found in a cluster of three, thus inaking possible a triple tumor 

origin (32). _ . f-i v- 

Pappenbeimer and Minor considered the hj^perplasia of the ’ 

roid glands found in raeliitie children as due to the multiplication o 
cells Avithout increase of Ihe supporting eonueetJA^e ti.'-sue. ^ In the majou 
of eases of liA’perplasia of the parathyroid gland there is an inciease 
the clear or chief cells, indicating that these are the functioning eel s 
the gland and that they are the predominating cells in the normal a 
Maud This is noted in the many tumors of the parathyroid ghim s ^ 

Lve been found assoeialed u-ith ekelet.-,! disee.ses. Iloffl.e.ue reporlcd a 
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case of osteitis fibrosis associated with hyperplasia of an internal parathy- 
roid gland. He reviewed forty-:fonr cases from the literature of glandular 
enlargement oeeurring in skeletal diseases and also in other conditions. He 
considered the hjqserplasia as merely an increase in the number of cellular 
elements, and did not agree with Erdheim that there is in the cases of 
skeletal diseases a characteristic increase in the oxyphilic cells. Kerl be- 



Fig. 7. Invasion into capsule of neoplasm is shown (x40). 


lieves that the histologic changes found in these glands are secondary to 
the skeletal disease, since lesions in other endocrine glands have not been 
demonstrated. In Guy’s case three nodular swellings appeared in the neck 
in the position of the parathyi-oid gland ten months after the removal of 
the parathyroid tumor. These nodules were thought to be due to eom- 
pensatoiy hyperplasia rather than metastasis. 

' SUMMARY 

The tumor observed in The Majm Clinic, which measured 5 b^^ 3.5 
by 3 cm., was nodular, bluish-gray, fluctuating and semi-elastic in con- 
sistence, and clothed in a fibrous capsule. It was situated at the lower 
pole of the right lobe of the fhyi’oid gland. On section, it consisted of 
four distinct encapsulated nodules composed of yellowish-brown, fairly 
firm, and reddish-blue spongy tissue, containing several cavities varying 
m size and filled with amber-colored fluid. The general structure was 
that of the parathyroid gland, made up chiefly of large clear cells. The 
tumor was diagnosed malignant adenoma because of the polymox’phism of 
the cells and the hyperchromatic nuclei, the presence of mitotic figures, 
the invasion of the neoplastic tissue into the capsule, and the .striking 
absence of foam cells and fat. 
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Abstract Department 

A comparison of the effects of adrenalin and pituitrin on the portal circulation. 
Clark, G. A., J. Physiol. 06: 274. 1928. 

Portal pressure is increased by adrenalin and decreased by pituitrin, the 
latter action depending on vasopressin. Both reduce blood flow through the 
liver. — C. I. R. 


Influence of epinephi-ine on blood sugar utilization of functional hepatectoinized 
rats. Gori, C. P. and G. T. Cori, Proc. Soc. Exp. Biol. & Med. 26: 345. 1929. 

After a preliminary subtotal ligation of the portal vein the whole liver 
pedicle was tied off in rats under amytal anesthesia and glucose was infused 
intravenously at a constant rate (110 mgm. per 100 gm. per hour). In all 
cases the sugar and lactic acid content of the blood was higher when epineph- 
rine was injected subcutaneously (0.02 mgm. per 100 gm.) at the beginning of 
the infusion. The blood sugar was 246 mgm. per cent, the blood lactic acid 
135 mgm. per cent when epinephrine was injected (average 10 experiments). 
With glucose alone the blood sugar was 134 mgm. per cent, the blood lactic 
acid 55 mgm. per cent (average 10 experiments). When the hepatic pedicle 
was tied, but no glucose injected, the rats developed the typical symptoms asso- 
ciated with hypoglycemia, which could be relieved by the injection of glucose. 

— G. T. Cori. ‘ 


Immunologic studies in relation to the suprarenal gland. Marm'orston-Gottes- 
man, J. and D. Perla, J. Exper. Med. 48: 225. 1928. 

The effect of subcutaneous injections of varying amounts of epinephrine 
on the hemolysin formation of normal adult albino rats was studied. In one 
group of experiments the rats received 0.4 mgm. per kgm. per day in two injec- 
tions during 3 days prior and 4 days subsequent to the injection of sheep cells. 
Another series received the same daily amounts, but only during 4 days subse- 
quent to the injection of antigen. A third series received the same daily 
amounts only during 1 day prior and 2 days subsequent to the injection of sheep 
cells. In a second group of experiments smaller amounts of epinephrine were 
given during 3 days prior and 4 days subsequent to the injection of antigen. 
The amounts used were l/oth, l/20tb, l/40th, and l/60tb the daily quantity 
of epinephrine injected in the first group of experiments. Large amounts of 
epinephrine injected repeatedly before and after the injection of antigen de- 
press the antibody forming capacity of normal adult albino rats to a marked 
degree. The depression in antibody formation is roughly proportional to the 
quantity of epinephrine injected. Small amounts have no detectable effect on 
antibody formation. — J. Marmorston-Gottesman. 


On the supposed e.xistence of pi'o-adrenin in the adrenals (Sur la pretendue e.vis- 
tence d’une adrenaline virtuelle dans les surrenales) . Molinelli, B. A. and 
P. Mazzocoo, Compt. rend, Soc. de biol. 99: 1001. 1928. 

bichloride color test (Bailly’s) indicates that there is less adrenin in 
the adrenals at the time of death than 24 hours later. Post mortem changes 
in an assumed pro-adrenin aie called on to account for this. When the pressor 
effect in a dog is used as an indicator, it is proved that there is no actual 
increase in adrenin post mortem. Both Bailly’s test and that of Folin, Cannon, 
and Denis are inaccurate where 24-hour material is used. — J. C. D. 

Adrenalin and fatigability of muscle of adrenalectomized rats. Nice, L. B., 

D. S. Greenberg and S. L. Greenberg, Proc. Soc. Exper. Biol. & Med. 26: 136. 
1 9 2 S. 

adrenalectomized rats given injections of adrenalin chloride (1 cc. 
ot 1:50,000) over periods of 9 to 84 days, there was no evidence of increased 
work done by the gastrocnemius muscle. — M. O. L. 
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li^ft’ecfc of ergotaniin tartrate, adreiiiii, and atropine on the tension of the cere- 
brospinal iluld (Iniluence du tartrate d’ergotaniine, de radrenaline et de 
1 atropme sur la tension du liquido cephalorachidien) . Urechia, C. I and L. 
Dragomir, Compt. rend. Soc. de biol. 00: 1069. 1928. 

Adrenin raised the pressure in nine out of ten cases. — J. C. D. 


Presence of adrenin and choline in lymph (Presence d’adrenaline et de clioline 
dans lalymphe). Viale, G., Compt. rend. Soc. de biol. 09: 1009. 1928. 

Examination of fluid from the thoracic duct of dogs showed 18 ingni. per 
litre of choline. This dropped to 4 mgm. or less when the adrenals were re- 
moved. Lymph from normal dogs, when tested on frog’s heart, on frog’s eye, 
and for its pressor effect, gave the reaction for adrenin. This was not present 
after the adrenals were removed. — J. C. D. 


The influence of adrenalin and of some other internal secretions on contraction 
of mammalian slceletal muscle (Uber den Einflub des Adrenalins und einiger 
anderer Inkrete auf die Kontndctionen des Warmbluterskelettinuskels). 
Wastl, H., Arch. f. d. ges. Physiol. 319: 337. 1928. 

A statistical study was made of the influence of intravenous injections of 
various doses of adrenalin on the contraction of the tibialis anterior muscle 
when stimulated electrically through its nerve between 120 to 160 times per 
minute in urethanized cats. In 236 experiments the form of the muscle curve 
WPS changed in four groups, showing (1) a reduced height of contraction in 
21% of the male and 37.2% of the female animals; (2) an increase in the 
amplitude of contraction in 37.2% of the males and 19.3% of the females; (3) 
a short increase in the height of contraction occurring synchronously with the 
rise in blood pressure, which was followed by a decrease in 25.8% of the males 
and 19.3% of the females; (4) no effect with very small doses in 11.6% of the 
males and 24.2% of the females. The results indicate that the muscle curve is 
influence by adrenalin only through its effect on circulation. Thyroid extract 
had no effect on muscle contraction, while “hypophysin” stopped the muscle 
contraction apparently by asphyxia. — L. B. Nice. 

Increase of blood platelets by spleen contraction caused by adrenalin (Mobilisa- 
tion des plaquettes par I’adrenaline Peaquettose par spleno-contractioii 
adreiialinique) . Binet, L. and M. Kaplan, Compt. rend, Soc. de biol. 97: 
1659. 1927. 

The intravenous injection of 0.1 mgm. adrenalin per kgm. of body weight 
into dogs anaesthetized with chloralose caused, within five to fifteen minutes, a 
great increase in the number of platelets in the blood from the carotid or 
femoral arteries. After spleenectomy the blood of these same animals showea 
practically no change in the number of platelets following the introduction o 
adrenalin. A negative result was obtained from adrenalin following an injec- 
tion of yohimbine. — L. B. Nice. 


The clinical maiiifestatioiis of ovarian dysfunction. Chalfant, S. A., Penn. M- 
J. 33: 332. 1929. 

The clinical evidences of ovarian dysfunction are the various 
disturbances and sterility. In most cases the administration of ovarian prep 
tions is based on inaccurate diagnosis, and there is little knowledge 
tency of the preparation and its fate after administration. However, 
of ovarian extract in the control of spontaneous or surgical menopause se 
to be of definite value. — I. B. 


The relation between concentration and action of adrenalin. Wilkie, D., 
Pharmacol. & Exper. Therap. 34: 1. 1928. 

Responses of arterial strips, cardiac output, and blood “^ect 

nalin we?e studied. When physiological concentrations are P^es^t, ^ "ff" 
Sries almost directly with the concentration, while with toxic concentratio. 
the effect varies as the logarithm of the concentration.— O. i. K. 
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On the influence of tlie reniovnl of thyroid gland, gonads, and spleen upon the 
formation of agglutinins in active inununization by typhoid bacilli. Boch- 
' kareff,' P. V. and E. P. Cbernoaatonska, Vestnik Endocrinology, 2-3. 1929. 

The authors couflrined in this work their previously reported findings that 
the removal of the thyroid gland, gonads, and spleen leads to a reduction of 
hemolysins for a long time after the operation. They produced an active im- 
munization in 60 rabbits by typhoid bacilli. Most of the rabbits were immun- 
ized once before and several times after the operation, at varying intervals. 
The immunization of the control rabbits was repeated at definite intervals. 
The agglutinins of the experimental rabbits were gradually decreased with 
each new immunization, and after several months they proved to be 5-10 times 
less than the original titer before operation. The titer of the control rabbits 
was unchanged, in some it increased, and in one it decreased to % of the normal 
titer. The lowest titer was in the splenectomized rabbits. Trauma, such as 
caused by laparotomy, did not lead to a reduction of the titer. — Olga Sitchevska. 


On the inlluence of the removal of thyroid gland, testicle, and spleen upon the 
titer of the hemolytic ambocepter in active inununization. Bochkareff, P. V 
and E. P. Chernosatonska, Vestnik Endocrinology, 2: 417. 1928. 

The authors produced an active immunization in 36 rabbits by injections 
of a 40% emulsion of erythrocytes of sheep. Fourteen rabbits served as con- 
trols, 8 were splenectomized, 6 were castrated, and 8 thyroidectomized. The 
titer of hemolysins in the serum was then determined. Some of the rabbits 
were immunized a second time in 1-3 months. The conclusions are as follows; 
The removal of the thyroid, testicle, and spleen leads to a considerable reduc- 
tion of hemolysins in blood. This result was obtained after a considerable 
length of time after the operation. The reduction of hemolysins is not specific 
for any of the glands, but seems to be due to the disturbance of hormone equi- 
librium caused by the removal of one or all organs of the endocrine system. 

— Olga Sitchevska. 

The isolation of secretin.; its chemical and physiological properties. Mellanby, 
J., J. Physiol. 66: 1. 1928. 

A new method for preparation and purification of secretin is described. It 
is a polypeptide containing phosphorus. Ifs chemical characteristics are de- 
scribed. Secretin acts best intravenously and is not absorbed from the intestine. 
It does not affect blood sugar but increases the external secretions of the pan- 
creas and liver. In physiological concentrations in the blood it does not affect 
smooth muscle but in stronger concentrations it will increase tonus. It pro- 
duces local vasodilation in the pancreas but does not affect blood pressure in 
general. It has no effect on respiration, skeletal muscles, or secretory activity 
of the kidney. — C. I. R. 


Modification of endocrine glands following insufficient alimentation in man (Les 
modifications des glandes a secretion interne a la suite d’une alimentation 
insufflsante chez I’homme) . Stefko, W. H., Rev. frang. d’endocrinol. 6: 103. 
1928. 

The author finds that the thyroid colloid changes from acidophylic to 
basophylic and that hypoplasia and atrophy follow. The parathyroids increase 
in volume. There is a diminution of Hassall’s corpuscles in the thymus. Supra- 
renal changes are evidenced by a thinning of the capsule and cortical hemor- 
rhages. The growth of the genital gland is greatly retarded. The pineal is 
unchanged when the subject is under 6-7 years. It reverts to the 6-7 year con- 
dition in subjects about 14-16 years. Regeneration of the pineal gland is found 
to occur in adult females. — B. Cunningham. 


Pluriglandular syndrome involving calcium deficiency and correlated with be- 
havior disturbances. Tlmme, W., Arch. Neurol. & Phychiat. 21: 254. 1929. 

A large proportion of 24 patients presented in varying degrees close re- 
semblances to one another in several important particulars: gross behavioristic 
a normalities (quick temper), with deficient utilization of calcium, parathyroid 
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deficiency and pineal involvement, and with secondary disturbances in growth, 
blood pressure and gonadal development. This syndrome is easily recognizable, 
IS frequently encountered and lends itself to therapeutic attack. Considerable 
success was attained by the use of calcium lactate, sunlight and parathyroid 
extract. This was seen particularly in growth and in lessened irritability. 

— R. G. H. 


E.xperimental investigations on thq bodies of Kurlolf (Kecherches e.vperimeii- 
tales sur le corps de Ifurlolf). Alexeieff, A. A. and N. Joukoff, Compt, rend. 
Soc. de biol. 98: 34; 446. 1928. 

The bodies of Kurloff are the' azurophile inclusions seen in the lymphocytes 
of guinea pigs. These are found in the peripheral blood and spleen after 
puberty. Splenectomy does not abolish them. They disappear following 
gonadectomy or double ligation of the ductus deferens. Replacement of the 
sex hormone either by injection or transplantation causes the bodies to reappear 
uniess too much time (seven months) has elapsed since the operation. The 
number of bodies is increased during pregnancy, one rise occurring on the 7th 
and another on the 12-13th day. The bodies chemically represent a lipase and 
may be related to Evan’s vitamine P. — J. C. D. 

Efi'ects of ovariectomy upon iiienstruatioii in monkeys. Allen, B., Am. J 
Physiol. 85: 471. 1928. 

The interruption of ovarian endocrine function by ovariectomy toward the 
end of the second week of the menstrual cycle (just following ovulation in 3 
cases) caused the onset of menstruation in 3 to 5 days after operation. This 
is an acceleration of 7 to 11 days, estimated upon the expectation of cycle 
length in the normal monkeys. These postoperative menses were more profuse 
and of longer duration than normal menses. In ovaries of only three animals 
were recent corpora lutea found. In the other animals ovulation had not re- 
cently occurred. The ovaries of these animals contained several (often many) 
moderately large follicles. It is concluded that (a) if ovulation occurs, the 
corpus luteum in the monkey may continue to secrete ovarian hormone some- 
what similar to that secreted by follicles or (b) if ovulation does not occur, 
large or atretic follicles may continue this endocrine function. The chief effects 
of this hormone in monkeys are the induction of growth in the genital organs 
to a functional condition and the maintenance of “sexual skin” phenomena. 
Menstruation appears to be degenerative in significance and at least partly due 
to decrease in amount, or in these experiments to absence, of ovarian hormone 
after a certain amount of growth and development of the endometrium ha 
been induced by hormone action. The corpus luteum does not seem to be a 
necessary causative factor in the essential menstrual mechanism in the monkey. 

— Author’s Abst. 


Precocious sexual development from anterior hypophysis implants in a luonhej- 
Allen, E., Anat. Rec. 39: 315. 1928. 

Pour implants of anterior lobes of hypophyses of mature 
made at two day intervals in an immature female monkey. This 
caused premature development of secondary sex characteristics and ^row 
the genital organs and mammary glands. The ovaries were greatly en s 
due to a marked stimulation of growth of the follicles. More than _„g 

follicles had developed in each ovary, — several were apparently _jfal 

of ovulation. The effects upon sex characteristics and growth of the g _ 
tract and mammary glands are similar to those obtained in castrate ,g 
keys from injections of hormone from ovaries and placenta. , ®^?_„ment 
in the present experiments were apparently secondary to ovarian deve p > 
for it was noted by Smith and Engle that anterior lobe implants 
effect on castrated animals. Similar experiments with implants o . j^j. 
lobes from dogs into immature monkeys gave negative results. , . 

lobe of the hypophysis of the monkey contains considerable gonaa 
hormone. — Author’s Abst. 

Effect of thyroid administration upon the testes of the f*^*^Bela- 

AVirkung der Thyreokrinf iitterung auf die Hoden der weissen ita / • 
wenetz, S., Anat. Anz. 63: 154. 1928. 
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Fifty-five male white rats were given thyroid in the form of a dried powder 
mixed with lard. The size of the dose for each age was determined by experi- 
ment and was as great as could be borne without the exhibition of toxic symp- 
toms. The longest experiment extended over six months. The observer records 
degeneration of the testes which appeared whether the animal was sexually 
mature or not. The younger the animal at the beginning of treatment the 
more complete was the degeneration. In spite of the gradual increase in 
dosage regeneration takes place, its time of appearance depending upon the age 
of the animal. Regeneration is accomplished by the division of residual sperma- 
togonia and not by the division of the Sertoli cells. During the experiment loss 
of sexual desire and potency were observed. — W. J. A. 


Histology of the ovary in amenorrhea (Histopathologia del ovarlo en la amen- 
orrea). Blanco, J. T., Arch, de med., cir. y espec. 39: No. 16. 1928. 

This paper attempts to analyze ovarian hypofunction as the cause of amen- 
orrhea. The effects of tumors and inflammation as destructive of follicular 
elements are well known. Rarer conditions are those in which sclerotic changes 
prevent the rupture of graafian follicles and those in which disease affects 
the ovarian parenchyma adversely — not by direct destruction of the tissue ele- 
ments but through chemical effects of the disease producing organisms. 

— C. Hartman. 


Cause of hen-feathering in Campine and Bantam males. Danforth, C. H., Proc. 

Soc. Exper. Biol, and Med. 20: 86. 1928. 

Skin grafts taken from chickens of either sex and implanted on ordinary 
male hosts produced typical cock feathers when the donor was from a strain 
(such as the Leghorn) showing sexual dimorpbisn in plumage, but hen feathers 
when the donor was from a strain not showing this dimorphism (Campine or 
Sebright Bantam). Since the same body fluids circulate to the tissue of both 
graft and host, the observed results indicate that an essential difference 
between hen-feathered and cock-feathered males is a differential responsiveness 
of the feather follicles to the same endocrine stimulus. — Author’s Abst. 


Calcium and phosphorus balances in rats during period of pregnancy and lacta- 
tion. Goss, H. and C. L. A. Schmidt, Proc. Soc. Exper. Biol. & Med. 26: 104. 
1928. 

After the onset of pregnancy and prior to parturition, the animals stored 
calcium and phosphorus in excess over that estimated to be contained in the 
litter at birth. During the period of lactation, the assimilation of both cal- 
cium and^ phosphorus by the mothers increased markedly, but this Increase was 
not sufficient in most cases to account for the storage of these elements by the 
young. The animals were consequently in negative balance. — M. O. L. 

The value of ovarian extract after an artificial menopause. Haultain, W. F. T., 
Edinburgh M. J. 35: 180. 1928. Transactions of Edinburgh Med. Soc. 

Forty-four cases in which the ovaries had been removed are analyzed. 
Seven received no post operative ovarian medication. Twenty-four received 
ovarian extract by mouth and thirteen by mouth and by injection. The meno- 
pausal symptoms, particularly flushing, seemed to be relieved. The combined 
treatments gave better results than oral administration alone. — J. C. D. 

The duration of pregnancy in guinea-pigs after removal and also after trans- 
plantation of ovaries. Herrick, E. H., Anat. Rec. 39: 193. 1928. 

Ovaries were removed from 32 pregnant guinea-pigs. Into 14 of these 
were implanted ovaries from other animals, mostly virgin. It is found that 
ovariectomy in pregnant animals usually causes abortion, but that it is possible 
tor pregnancy to continue even if the ovaries are removed before the middle 
of the gestation period. The implantation of ovaries from virgin animals fol- 
iownig ovariectomy usually prevents abortion in guinea pigs. It is concluded 
tuat the presence of an ovary tends to prevent abortion, but that the active 
suDstaiice is not confined to the corpus luteum of pregnancy. Removal of the 
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ovaries even before the mammary glands begin to enlarge, usually does not 
prevent lactation, nor does it prevent the pelvic girdle from relaxing at the 
time of parturition. It is further found that when abortion results from the 
removal of the ovaries, it usually occurs several days after the operation. 

— W. J. A. 


Basal metabolism (oxygen) of normal won’ien in relation to injection of fol- 
licular hormone. McClendon, J. P., G. Burr and C. Conklin, Proc. Soc. Ex- 
per. Biol. & Med. 26: 265. 1928. 

The basal metabolic rate of one woman rose after subcutaneous injection 
of 300 mouse units of follicular hormone and fell after 880 units. The metabo- 
lism of a second woman fell after 1000 units; that of a third rose somewhat 7 
hours after the injection of 1000 units; that of a fourth rose after 2000 units; 
that of a fifth remained constant after receiving 4000 units. — M. 0. L. 


The distribution of the esti'us producing and estrus inhibiting hormones in tlie 
ovary of the cow. Payne, W. B., H. Van Peenan and G. F. Cartland, Am. J. 
Physiol. 80: 243. 1928. 

The cholesterol-free unsaponifiable fractions of the fat of corpus luteum 
and ovarian residue were assayed for their estrus producing and estrus inhibit- 
ing hormones. In terms of dried gland the corpus luteum contained 35 rat 
units and ovarian residue. 66 rat units of estrus producing hormone per kgm. 
The minimal active dose of unsaponifiable material was 180 mgm. for corpus 
luteum and 40 mgm. for ovarian residue. The corpus luteum contained 42 
guinea pig units of inhibitory hormone in the unsaponifiable fat from 1 kgm. 
dried gland. The inhibiting hormone was lacking in a similar extract of ovarian 
residue. — W. B. Payne. 


Sex-proportion in children and the thjToid gland of parents (Die Verschiebung 
der Sexual-Proportion bei den Kindern und die Schilddriisen der Eltern). 
Pfister, C. R., Schweiz. Med. Wchnschr. 58: 1287. 1928. 

This is a statistical analysis of the influence of goiter of parents on the pro- 
portion of male and female children; 2034 males and 2120 females are separ- 
ated into 22 groups according to the goiter index of the father and mother. 
Four degrees of goiter (designated goiter index I, II, III, and IV) are recog- 
nized. The general conclusion is that the higher the goiter index of the parents 
the larger is the percentage of female children. The shift is from about 48 
per cent females where parents have a low goiter index to about 52 per cent 
females in cases of parents with the highest goiter index. — A. T. R. 


The therapeutics of an active orchitic extract. Plummer, C., Practitioner, 119. 
388. 1927. 

Six cases, suffering from various phases of general delibity with depression 
and nervousness, improved after injections of a testis extract — A. T. C. 


Experimental investigation of the internal secretion of the prostate^ 

nientelle Untersuchung Uber die Innersekretorische Funktion der Prosta a;. 
Yamashita, Y., Folia Endocrinologica Japonica, 4: 8. 1928. 


Although many attempts have been made to determine the existence ° 
endocrine function of the prostate, the results to date have been 
The author has worked experimentally on the problem both with healthy 
dogs whose prostate had been removed, as well as with dogs and rabbits . 
with an extract of prostate from dogs and cattle. On these ® _jous 

investigated the blood changes and the histological condition of the 
other endocrine organs. The prostatectomized dogs showed a fall in r 
sidual 0- (of the blood), and blood sugar. The 0- dissociation curve . . 
Bred and the eosinophiles and lymphocytes in the blood 

increase; the blood of dogs and rabbits injected intravenously ^““^'^'^“,u„nien 
with extract of cow and dog prostate showed an increase in residual 
and sugar and a decrease of lymphocytes, with a fall the = ^ceniia 
curve. The prostatectomized dog developed a greater insulin yp 
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than did a normal dog. On the other hand, the dogs given extract of prostate 
showed a slight hypoglycemia after insulin, the effect being the same as increas- 
ing the action of adrenalin on the blood sugar. The testes, thyroid, medulla of 
suprarenal capsule of the prostatectomized dogs gave the appearance of atrophy 
or degeneration. The islands of Langerhans were increased in size and num- 
ber and the hypophysis increased in weight. In dogs injected with prostate 
extract from cows or dogs a picture was presented of hyperfunction of the pros- 
tate and thyroid, hypertrophy of the adrenal cortex, degeneration of the pan- 
creas, smaller and fewer eosinophiles and an increase of the principle cells 
of the anterior lobe of the pituitary gland. Rabbits fed with “prostatin” showed 
a decrease in body weight, atrophy of the pancreas and thymus, a shrinking and 
lessening of eosinophile cells as well as an increase in the number of principal 
cells of the anterior lobe of the pituitary. The author believes that the pros- 
tate is related functionally to the endocrine glands, being especially antagonistic 
to the pancreas and acting synergistically with the thyroid. — Author’s Abst. 
Translated. 


A contribution to the action of the ovarian hormone (Bin Beitrag Zur Wirkung 
des Ovarialhornions ) . Van De Walle, P., Zentralbl. f. Gynak. 51: 2622. 1927. 

A report is made of results of subcutaneous injection of ovarian hormone 
two to three times a week in six cases of artificial menopause following hys- 
terectomy, five cases of spontaneous menopause, one case of oligomenorrhea 
and two cases of amenorrhea in young women. It is stated that the ovarian 
hormone employed in this manner, even after a few injections, has a distinctly 
noticeable influence on the flushings, the appetite, digestion and nervousness. 
These symptoms of ovarian dysfunction were, however, not influence in a simi- 
lar manner or to a like degree in the various patients. Three meager case 
reports are given of treatment for amenorrhea. One woman, age 22, had not 
menstruated for nine months. Yohimbin treatment was followed by one mem- 
struation, but amenorrhea then persisted eight months until menstruation 
recurred following four treatments of ovarian hormone. In the second case, 
a neurasthenic woman, 30 years old, had amenorrhea for one year. No results 
were obtained from Johimbin treatment. There was no treatment for one 
month, then ovarian hormone was injected three times daily. On the second 
day there was lower abdominal pain. On the fourth day menstruation began. 
One woman, age 48, had amenorrhea eleven months; three days after the first 
injection menstruation began and her subjective symptoms subsided. The case 
reports do not extend beyond one menstruation following injection. — J. P. Pratt. 


Ovarian cycle and insulin action (Ovarialzyklus und Insulinivirkung) . Vogt, 
E., Zentralbl. f. Gynak. 51: 3034. 1927. 

Insulin therapy in non-diabetics is now becoming an important phase in 
the study of this hormone. Various authors have shown that hyperthyroid 
symptoms are improved by insulin, psoriasis is improved, though not cured, 
and uterine bleeding of ovarian origin is often relieved. The types of bleeding 
from the uterus which are suitable for insulin treatment are grouped as metro- 
pathia hemorrhagica, i. e., bleeding due to a dysfunction or insufficiency of 
the ovaries, coming most frequently at the beginning and the end of the repro- 
ductive period. A second indication is found in the menorrhagia due to acute 
or chronic inflammation of the uterus or adnexae. The author considers un- 
suitable for treatment with insulin, bleeding due to endometritis, submucous 
myoma, polyp and malignancy. The smallest possible doses which will give 
results are chosen. Two subcutaneous injections are given before the noon 
and evening meal. Hypoglycemia must be avoided. Three days’ treatment is 
usually all that is necessary to obtain results. Two cases are cited in which 
amenorrhea was associated with loss of weight. As the weight increased with 
feeding and insulin therapy, the general condition improved and menstruation 
was re-established. The author considered this a direct action of insulin on 
the ovaries. Other authors are quoted as having had success in treatment of 
toxemia of pregnancy with insulin. Considerable theoretical discussion is given 
as to the mode of action of insulin on the ovaries, whether direct or indirect. 
There is a marked action of insulin on the female sex glands. The action of 
the iusulin on the ovarian cycle in non-diabetics is theoretically and practically 
most important. In insulin treatment of non-diabetic women in the reproduc- 
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tive ag6, thG dose should be modified according to the condition. Ordinarily, 
insulin treatment should begin just after menstruation and the dosage increased 
slowly during the first half of the intermenstruum. Treatment should not 
begin in second half of intermenstruum, and especially should the dose not be 
increased at that time on account of the greater sensitiveness to insulin. Dur- 
ing menstruation, insulin injection should be discontinued. — J. P. Pratt. 


Effect of liver and pituitary digests on the proliferation of sarcomatous fibro- 
blasts of the rat. Baker, Lillian E. and A. Carrel, J. E.vper. Med. 47: 371. 
1928. 

Since it has been shown that the peptic digestion products of pure proteins 
are utilized by fibroblasts for growth in vitro, but that their nutritive action 
is supplemented by some substance or substances in fresh tissues, the experi- 
ments were extended to a study of the action of peptic digests of various glands 
and tissues on the growth of fibroblasts in vitro. It was found that digests of 
the anterior lobe of the calf or steer pituitary, and also of calf liver, caused 
not only a larger proliferation of fibroblasts than had previously been obtained 
in artificial media, but the rate of multiplication of sarcomatous fibroblasts of 
the rat was as great in these media as in embryo juice. These digests prove 
to be a complete food for sarcomatous fibroblasts of the rat, but do not prolong 
the life of normal tissues indefinitely. The nature of the substances present 
in these media which supplement the nutritive action of the protein split 
products has not been ascertained. They are not, however, of lipoid nature, as 
the growth-promoting power of the digests is not diminished by thorough e.x- 
traction with ether. — Lillian E. Baker. 


The treatment of diabetes insipidus with pituitai'y posterior lobe extract ap- 
plied intranasally. Campbell, J. R. and H. L. Blumgart, Am. J. Med. Sci. 
176: 769. 1928. 

Due to the inconvenience of repeated hypodermic injections, the intranasal 
method of administration of pituitrin was investigated. Two methods 
used: in the first the obstetrical pituitrin was sprayed onto the roof of tne 
nasopharynx with an atomizer; in the second method, a cotton swab was soakea 
with 0.5-1 cc. of pituitrin and placed against the roof of the nasopharynx. 
Most of the disturbing factors were eliminated as far as possible, so tnat 
accurate comparison of these methods might be made with the hypo ® 
method. The intranasal applications were as efficacious as hypodermic i i 
tions in controlling the fluid intake and urinary output. Since pitui 
absorbed by the lymphatics of the olfactory nerve cells, it is importan 
the cotton pledget be placed high in the nasopharynx. — E. L. 


Nerve fibers in the pituitary of the rabbit. Croell, M. M., J. Physiol. Ol- 
1928. 

By a complicated technic described in detail, non-medullated nerve 
which are not vasomotor were demonstrated in the pars intermedia. O. 


The hyperglycemic effect of vasopressin, oxytocin and pituitrin. 

K. and C. A. Eddy, Proc. Soc. Exper. Biol. & Med. 26: 146. 1928. 

The effect on blood sugar of the oxytocic and pressor Principles 
posterior pituitary was studied in unanesthetized dogs and rabbits. 
stances caused a definite hyperglycemia. The rise of blood sug pressor 
oxytocic substance was more prolonged, but not as high as wi 
substance. — M. O. L. 


Blood pressure in unanesthetized animals affected by ‘ ''‘'*®®pressin, ■ g. 

pituitarv e.xtract and other drugs. Gruber, C. M., Proc. Soc. - P 
Med. 26‘; 243. 1928. . 

In dogs and cats under chloretone anesthesia, vasopressin caused 

blood pressure. In unanesthetized animals the initia ^ ‘gpre amounting in 
caused first a slight rise, then a marked fall m blood pressure. 
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some cases to 150 mm. Hg., and accompanied by a slow pulse, grouped cardiac 
contractions and decreased respiration. This was followed by a prolonged rise 
in pressure. Subsequent injections caused no fall in pressure. — M. O. L. 


Hypophyseal hormones in the guinea pig (Hes hormones hypophysaires chez le 
cobay e) . 

Hypophyseal hormones and the “law of puberty” (Hormones hypophysaires et 
loi de la puberte). Lipschutz, A. and R. Paez; A. Lipschutz and H. Kallas, 
Compt, rend. Soc. de biol. 99: 453; 454. 1928. 

The pituitary body of adult guinea pigs of either sex yields, even after 
castration, an extract which, when injected into rats, produces the characteris- 
tic early development of oestrous. The glands of young animals, however, do 
not yield this substance in a quantity sufficient to more than cause a premature 
opening of the vagina. The hypophyseal hormone is probably the substance 
assumed to exist when the author formulated his “law of puberty,” according 
to which the ovary was dependent for its development and activity on some 
hormone which was identical in both sexes. — J. C. D. 


The action of insulin and hypophysin on the output of urine, and especially on 
the carbon compounds in diabetes insipidus (Action de I’insuline et de I’hypo- 
pliysine dur I’elimination urinaire et specialement sur la carbonuria dans le 
diabete insipide). Marinesco, G., O. Kauffiman-Cosla and St. Draganesco, 
Compt. rend. Soc. de biol. 99; 911. 1928. 

One patient showed a polyuria and unoxidized carbon compounds in the 
urine. Insulin reduced the quantity of these compounds, but did not pduce 
the amount of urine. Hypophysin reduced the urinary output, out did not 
influence the amount of unoxidized carbon compounds. Another patient showed 
polyuria, but no excess of unoxidized carbon compounds. Here insulin had no 
effect, while hypophysin reduced the polyuria. The authors conclude that in 
diabetes insipidus insulin accelerates the cellular oxidation, while hypophysin 
acts on the urinary output. — J. C. D. 


Concerning hypophyseal and chondrodystrophic dwarfs (Im besonderen iiber 
hypophysaire und chondrodystrophische Zwerge). Maas, O., Med. Welt. Nr. 
39. 1927. Abst., Monatschr. f. Kinderh. 39: 493. 1928. 

There are various types of dwarfs differentiated according to etiology and 
symptomatology. In certain types, the etiology, as yet, is unknown. Hypo- 
physeal dwarfs show a marked disturbance of the internal secretion of the 
pituitary. They show no great abnormality in the proportions of their body 
structures, nor does the ratio of the length of the trunk to the length of the 
extremities show any striking anomaly. The feet, hands and head are sur- 
prisingly large compared with the length of the body. X-ray studies show 
frequently a delayed and incomplete ossification of the epiphyseal lines. Ab- 
normal relations exist in the sella turcica. The sexual organs and the sec- 
ondary sexual characteristics are imperfectly developed in these hypophyseal 
dwarfs. The condition is often familial in incidence, being found in several 
members of one family. In young hypophyseal dwarfs the mixture of infan- 
tile and adult facies makes a striking facial expression. Some hypophyseal 
dwarfs have attained a definite growth in relatively late years without any 
therapy. The sexual glands may play a role in the etiology of dwarfism. At 
times dwarfism can be seen in congenital lues and in children who die 
shortly after birth from congenital heart failure. Chondrodystrophy is the 
condition that has been most extensively investigated. In the chondrodys- 
trophic dwarf the most striking anomaly is the relative length of the trunk. 
The extremities are very short. Other striking features are the size of the 
head, the prominence of the frontal and parietal bones, as well as the abnor- 
mally deep insertion of the nose. The forearms cannot be extended completely 
and the fingers are abnormally short. The Trident hand is characteristic and 
is due to the fact that the fingers cannot be opposed. Frequently one sees an 
abnormal development of fat in the region of the gluteals and thigh, as well 
as the so-called saddling of the lumbar portion of the spine. The relations of 
the length of the upper to the lower arm and the thigh to the leg are the 
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reverse of those obtaining in a normal individual. The author asserts that he 
has observed transitions from a normal development to chondrodystrophy. The 
etiology of the disease is not clear. — P. Solomon. 


The failure of pituitary substances to iulliicnce the basal inetaboUsni or the 
specific dynamic response to food in a normal subject. Missal, M. E. and 
Margaret W. Johnston, J. Lab. & Clin. Med. 14: 314. 1929. 

Administration by mouth of whole pituitary substances (Wilson) and by 
intramuscular injection of antuitrin (Parke-Davis) and of pituitary solution 
obstetrical (Wilson) over comparatively long periods of time failed to influence 
the basal metabolism or the respiratory quotient in an apparently normal sub- 
ject. The increases in the metabolism after administration of sucrose and 
glycine separately, were so irregular both with regard to time and magnitude 
of the maximal response, both during the control periods and also following 
the administration of the above substances, that conclusions regarding the effect 
of the administrations of pituitary substances upon the specific dynamic effect 
of food are unwarranted. — Author’s summary. 


Sympathetic affections and diabetes. Absence of the pilomotor reflex in local- 
ized areas (Les troubles synipathiques et le diabete. L’areflexie pliilomo- 
tice en aires). Andrd-Thomas, Paris nied. 40: 280. 1928. 

Some statements are made regarding pilomotor or “goose-flesh” reflexes, 
and five cases are quoted in which there occurs coincidently with diabetes a 
disturbance of these reactions. In certain circumscribed but irregularly dis- 
posed areas pilomotor reflexes are found to be lacking. The reflexless areas 
may have a distribution similar to that of an eruption. Territories of the 
twelfth dorsal and first lumbar roots are specially affected, and areas supplied 
by anterior branches of the nerve roots are relatively less affected than those 
supplied by the posterior branches. An etiological or a pathogenetic relation- 
ship with diabetes is postulated for these reflexless areas. — S. W. Britton. 


The external activity of the pancreas and of the islets of Laiigerhans during 
hibernation (Activite exocrine du pancreas et ilots de Laiigerhans cas e 
I’hibernation) . Bierry, H. and M. Kollmann, Compt. rend. Soc. de biol., 

456. 1928. 

In hibernating marmots the acinar portion of the pancreas atrophies, 
the islet tissue does not seem to regress. This is associated with reduced sug 
in the tissues and blood. — J. C. D. 


Is the endocrine function of the pancreas located solely in the islet tissue _(^^ 
fonction endocrine du pancreas est-elle localisee uiiiquemeiit dans les i 
de Langerhans) ? Bierry, H. and M. Kollmann, Compt. rend. Soc. de 
99: 459. 1928. 

The arguments that the endocrine function of the pancreas is 
solely in the islet tissue are based on the indirect proof that rabbits do 
glycosuria after the pancreatic duct has been tied and the acinar j qq 

to degenerate, while the islet tissue remains intact. They are also 
the belief that in “angler fish,” where the two tissues were acinar 

separate, extracts from the pure islet tissue yielded insulin and from gjjow 
tissue did not. The first argument loses its force, since rabbits tai 
glycosurea even after removal of the entire pancreas. The secon „j^yays 

value, because careful histological study shows that the islet tissu ‘ 

too intimately associated with acinar tissue to permit a pure ex r 
tissue to be made. This point then still remains to be proved. J. 


Diabetic acidosis: An etiologic factor in the production of auriculai fibiill* 
Borg, J. P., Minnesota Med. 11: 580. 1928. 

Attention is called to the rarity of consideration of acidosis 
factor in auricular fibrillation. A case is reported ivith sue inipor- 

Review of the literature reveals little mention of this in complications 

tance of attention to the heart as well as to the blood vessels 
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of diabetes is stressed. The frequency of the occurrence of auricular fibrilla- 
tion caused by diabetic acidosis, relieved by insulin, has made it seem advisable 
to call attention to its importance. — Author’s summary. 


The effects of guanidine derivatives in diabetes (L’action des derives de la 
guanidine dans le diabete) . Castex, M. R. and M. Schteingart, Compt. rend. 
Soc. de biol. 99: 999. 1928. 

The guanidine derivatives, synthaline and glukhorment, were tested thera- 
peutically on twenty-three diabetics. Both decreased the glycosuria and the 
- hyperglycemia, and increased the carbohydrate tolerance in moderate and light 
cases. In severe cases they were not useful. In young subjects, whether well 
or diabetic, there was an intense glycosuria two hours after administration of 
glukhorment. This was present but less severe after synthaline. 

Emaciation and insulin. Hyperinsulinisiii. Fonseca, F., Arch. f. Verdauung- 
skr. 42: 362. 1928. 

The author studied the gain in weight in diabetic patients taking insulin. 
The increase in weight the author attributes to the better utilization of food, 
thus better nutrition, and not to “insulin edema.” He attacked the problem 
by measuring the water intake and urine output of these patients. The output 
exceeded greatly the intake, which would rule out any water retention, and in 
spite of this there was a marked gain in weight. The author suggests the 
opinion that in obesity cases we have to deal with the hyperfunction of the 
islands. The glucose tolerance curves in cases of Froelich syndrome and hypo- 
pituitary obesity suggest an insulin hyperfunction that the curve shows but a 
slight rise and the blood sugar values are low after the primary rise of the 
curve. — H. J. J. 


An electrocardiographic study of 123 cases of diabetes inellitus. Hepburn, J. 
and D. Graham, Am. J. Med. Sci. 176: 782. 1928. 

Of the 123 cases, 66 showed serious electrocardiographic abnormalities at 
the beginning of treatment. When vascular disease with signs of cardiac fail- 
ure was present at the beginning of diabetic treatment, the cardiac failure pro- 
gressed in spite of the control of diabetes. However, in the cases without 
hypertension and no signs of cardiac failure, the abnormal electrocardiogram 
returned to normal in a large percentage of cases when the diabetes was con- 
trolled. Of the group (67 cases) with normal electrocardiograms only one of 
the 32 cases returning for a recheck had an abnormal electrocardiogram. This 
was in a patient requiring 60 units of insulin daily and who did not adhere to 
the treatment. The eradication of the foci of infection is important in pre- 
venting cardiovascular diseases. This is of extreme importance, as the chief 
cause of death in diabetes is vascular disease. — E. L. 


Diabetic therapy with special reference to the newer remedies. Herold, A. A., 
Ann. Int. Med. 2: 269. 1928. 

Mention is made of intarvin, which was introduced by Max Kahn. The 
author believes that other factors are involved in cases of insulin-resiscance. 
The use of synthalin may produce gastro-intestinal Irritation. Judgment on 
“glukhormet” should be suspended until the question is settled as to whether 
it contains synthalin or not. Of the remedies from plants, jambul, Jerusalem 
artichoke and myrtillin have been used with some success. — E. L. 

.1 mechanism maintaining the hyperglycemia of diabetes. Himwich, H. E., W. 
H. Chambers, Y. D. Koskoff, L. H. Nahum and M. A. Adams, Proc. Soc. Ex- 
per. Biol. & Med. 26: 120. 1928. 

It was previously shown that resting muscle of normal dogs may liberate 
lactic acid into the blood stream. The lactic acid may be removed by the liver 
and converted into carbohydrate. Fourteen fasted, depancreatized and diabetic 
dogs were used in the present work. Both during rest and exercise there was 
a greater concentration of lactic acid in the blood of the femoral vein than in 
that of the femoral artery. In acute experiments, in 16 of 22 observations, the 
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liver removed lactic acid from the blood, as judged by a considerably lower 
concentration in the hepatic than in the portal vein blood. Despite the hyper- 
glycemia, in 18 of 22 observations the liver added glucose to the blood passing 
through it. ^ The authors believe that this lactic acid glucose cycle is one of 
the mechanisms for maintaining hyperglycemia after the glycogen stores of the 
liver are reduced by fasting. — M. O. L, 

Hypoglycemic action of pancreatic e.vtract given by mouth (Action hypoglyce- 
miante dun extrait de pancreas administre per os). Hornung, S., Compt. 
rend. Soc. de biol. 99: 1030. 1928. 

Cats and dogs were tested with extract obtained by boiling the pancreas in 
alkaline solution. There was a certain amount of sugar reduction. — J. C. D. 

Action of "gliikhorment” on normal dogs (Action du glukliorment sur le chien 
normal). Hornung, S., Compt. rend. Soc. de biol. 99: 1031. 1928. 

This was tested by feeding until the dogs died. There was a rapid fall in 
blood sugar, wasting and blood changes with cell damage in the kidneys and 
liver. The picture was the same as that produced by synthaline. — J. C. D. 


The hyperglycemic action of blood from a diabetic dog. Results of transfusion 
of diabetic and normal blood into animals carrying a pancreatic graft (Sur 
I'action hyperglycemiante du sang de chien diabetique. Res effets de la 
transfusion du saiig diabetique et du sang normal chez les anlmaux porteurs 
d’une greffe pancreatique) . Kepinov, L. and S. Petit-Dutaillis, Compt. rend. 
Soc. de biol. 99: 481. 1928. 

A dog was depancreatized and given a pancreatic graft just large enough 
to keep his blood sugar normal. Blood from a diabetic dog, when injected into 
such a test animal, caused a marked rise in blood sugar lasting several days. 
Blood from normal dogs did not give this rise. This is further proof of a sugar 
raising substance in the blood of diabetics. — J. C. D. 


Method of extracting the hyperglycemia producing substance from diabetic blood 
(Essai d’extration des substances hyperglycdmiantes du sang diabetique). 
Kepinov, L. and S. Petit-Dutaillies, Compt. rend. Soc. de biol. 90: 484. 19-o- 

Blood is mixed with sodium fluoride, centrifuged, and the plasma decanted. 
It is then dialyzed through collodion. The dialysate is concentrated, 
from sugar, and dried. It is then extracted with alcohol, the extract 
and re-extracted. This final extract is freed from alcohol and redissolvea 
physiological salt solution. When injected, it produces the same increase i 
blood sugar in a dog with the minimum physiological amount of pancreas, 
does blood from a diabetic dog. — J. C. D. 


The sensitiveness of the higher nervous centers to sugar during .I- 

pancreatic diabetes ( Glycosensibilite des centres nerveux sup6rieurs au 
du diabete pancreatique experimental). LaBarre, J., Compt. rend, bo 
biol. 99: 1053. 1928. 


In addition to the direct effect on the endocrine system, the .joq 

of diabetes influences the higher centers which in turn stimulate the _ 

of insulin by the pancreas. This was shown by three experiments i 
trols. Dog A was depancreatized. By carotid juglar anastomosis 
was sent through the higher centers of dog B, whose head was j.jjg 

his body by the vagi only. The pancreatic vein of dog B w^ ‘^?°° 7 „,.onc.,t]ated 
juglar of dog C, the registering animal, which had been nf r re- 

to make him insulin sensitive. High blood sugar through the g 

suited in low blood sugar in C, i. e., active insulin secretion on 
Normal blood sugar in B’s cerebral circulation resulted in no su 


n.sulin and the external secretion of the pancreas dT biol. 

teme du pancreas) . LaBarre, J. and P. Destrde, Compt. rend. 


98: 1237. 1928. 
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In dogs, the higher nerve centers react to insulin and produce through 
the vagus a diminution in the external secretion of the pancreas. This in- 
volves all of the normal constitutents of the secretion and is most marked 
when the hypoglycemia is at its maximum. — J. C. D. 


Two cases of haeniaturia caused by insulin treatment. Lawrence, R. D. and 
A. S. Hollins, Brit. M. J. 1: 977. 1928. 

A clinical report of two cases with a short discussion. Previously only 
seven cases of haematuria occurring during insulin treatment have been re- 
ported. These two cases were both in diabetic youths. The first case was 
complicated by tonsillitis and pharyngitis. After receiving 50 units or more of 
insulin on each of three days, the patient passed urine containing considerable 
amounts of blood. This haematuria was of short duration. The second pa- 
tient received 43 units of insulin, which caused a haematuria on the sixth day. 
The kidney function tests were normal in both cases and no casts were present. 
The amount of protein present in the urines was commensurate with the 
amounts of blood. There was no other medication than the insulin. Of all 
the cases reported in the literature all have received large amounts of insulin. 
The authors assign no reason for this peculiar action of insulin. They believe 
that insulin administration should not be discontinued either temporarily or 
permanently because the attacks of haematuria are of short duration. — B. L. 


Observations on the effects of substances other than carbohydrate in relieving 
the toxic symptoms of insulin. Selman, J. J. and S. P. Weinman, Am. J. M. 
Sci. 176: 865. 1928. 

Six cases of insulin, overdosage which were treated with substances other 
than carbohydrate were considered. The first patient was given the whites of 
two eggs when the symptoms of insulin overdosage were present. The patient 
was relieved and there was a slight increase in the blood sugar. In the other 
five cases of insulin overdosage, 2-3 ounces of mineral oil were given orally. 
Pour of these patient were relieved of their symptoms, though there were no 
appreciable increases in the blood sugar. One patient was not benefited by 
mineral oil. — E. L. 


Increasing weight udth insulin. Short, J. J., J. Lab. & Clin. Med. 14: 330. 

1929. 

Of seven subjects with malnutrition treated with insulin, all showed in- 
creased appetite and some had intense food craving following insulin; five 
showed definite gains in weight in response to insulin; one showed no gain 
whatever, but was slightly under the original weight at the end of three weeks; 
one was not observed a sufficient length of time. It is concluded that insulin 
can be a valuable agent for increasing weight in malnutrition. Attempts 
should be made to increase the fatty as well as the starchy foods after the 
administration of insulin when malnutrition is treated. Thirty minutes should 
elapse after insulin administration before food is taken, if the optimum devel- 
opment of appetite is desired. The insulin should be given three times a day 
before meals in doses of 10 units more or less, according to individual indi- 
cations. — Author’s summary. 


Insulin and metabolism of mineral salts (Pankreashormon und IMincralstolI- 
wechsel. II. Mitteilung.) Takeuchi, S., Tohoku J. Exper. Med. 11: 327. 
1928. 

Administration of insulin produces in the blood of normal dogs a decrease 
of sugar, inorganic phosphorus, potassium and calcium; a tendency toward 
increase of chlorine and serum-albumin; but no noteworthy change of sodium 
and magnesium. In the blood of dogs with pancreatic diabetes insulin pro- 
duces a decrease of sugar, inorganic phosphorus, potassium and calcium; an 
increase of chlorine and serum-albumin; a tendency to increase of sodium; and 
no marked change of magnesium. — J. M. Connolly. 
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liver removed lactic acid from the blood, as judged by a considerably lower 
concentration in the hepatic than in the portal vein blood. Despite the hyper- 
glycemia, in 18 of 22 observations the liver added glucose to the blood passing 
through it. The authors believe that this lactic acid glucose cycle is one of 
the mechanisms for maintaining hyperglycemia after the glycogen stores of the 
liver are reduced by fasting. — M. O. L. 


Hypoglycemic action of pancreatic extract given by mouth (Action hypoglyce- 
miante dun extrait de pancreas administre per os). Hornung, S., Compt. 
rend. Soc. de biol. 99: 1030. 1928. 

Cats and dogs were tested with e.xtract obtained by boiling the pancreas in 
alkaline solution. There was a certain amount of sugar reduction. — J. C. D. 

Action of "glukhorment” on normal dogs (Action du glukhorment sur le chien 
normal). Hornung, S., Compt. rend. Soc. de biol. 99: 1031. 1928. 

This was tested by feeding until the dogs died. There was a rapid fall in 
blood sugar, wasting and blood changes with cell damage in the kidneys and 
liver. The picture was the same as that produced by synthaline. — J. C. D. 

The hyperglycemic action of hlood from a diabetic dog. Kesnlts of transfusion 
of diabetic and normal blood into animals carrying a pancreatic graft (Sur 
I’action hyperglycemlante du sang de chien diabetique. Les effets de la 
transfusion du sang diabetique et du sang normal chez les animaux porteurs 
d'une greft'e pancreatique) . Kepinov, L. and S. Petit-Dutaillis, Compt. rend. 
Soc. de biol. 99: 481. 1928. 

A dog was depancreatized and given a pancreatic graft just large enough 
to keep his blood sugar normal. Blood from a diabetic dog, when injected into 
such a test animal, caused a marked rise in blood sugar lasting several days. 
Blood from normal dogs did not give this rise. This is further proof of a sugar 
raising substance in the blood of diabetics. — J. C. D. 

Method of extracting the hyperglycemia producing substance from diabetic blood 
(Essai d’extration des substances hyperglycemiantes du sang 
Kepinov, L. and S. Petit-Dutaillies, Compt. rend. Soc. de biol. 99: 484. • 

Blood is mixed with sodium fluoride, centrifuged, and the plasma decanted. 
It is then dialyzed through collodion. The dialysate is concentrated, f'"®® 
from sugar, and dried. It is then extracted with alcohol, the extract 
and re-extracted. This final extract is freed from alcohol and redissolve 
physiological salt solution. When injected, it produces the same increase 
blood sugar in a dog with the minimum physiological amount of pancreas, 
does blood from a diabetic dog. — J. C. D. 

The sensitiveness of the higher nervous centers to sugar during 
pancreatic diabetes ( Glycosensibilite des centres nerveux superieui'S 
du diabete pancreatique experimental). LaBarre, J., Compt. rend, 
biol. 99: 1053. 1928. 

In addition to the direct effect on the endocrine system, *'^® n 

of diabetes influences the higher centers which in turn stimulate the P . 
of insulin by the pancreas. This was shown by three experiments t 
trols. Dog A was depancreatized. By carotid juglar to 

was sent through the higher centers of dog B, whose head was ®® , , 

his body by the vagi only. The pancreatic vein of dog B w^ ^*?”°io,.!iTiqulated 
juglar of dog C, the registering animal, which had been ^ re- 

to make him insulin sensitive. High blood sugar through the he ^ 

suited in low blood sugar in C, i. e., active insulin secretion on J ~g 
Normal blood sugar in B’s cerebral circulation resulted in no sucn ^ 


In.sulin and the external secretion of the pancreas (Insuline e- s 
teme du pancreas). LaBarre, J. and P. Destrde, Compt. rend. 
98: 1237. 1928. 
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In dogs, the highei’ nerve centers react to insulin and produce through 
the vagus a diminution in the external secretion of the pancreas. This in- 
volves all of the normal constitutents of the secretion and is most marked 
when the hypoglycemia is at its maximum. — J. C. D. 


Two cases of haeinaturia caused by insulin treatment. Lawrence, R. D. and 
A. S. Hollins, Brit. M. J. 1: 977. 1928. 

A clinical report of two cases with a short discussion. Previously only 
seven cases of haematuria occurring during insulin treatment have been re- 
ported. These two cases were both in diabetic youths. The first case was 
complicated by tonsillitis and pharyngitis. After receiving 50 units or more of 
insulin on each of three days, the patient passed urine containing considerable 
amounts of blood. This haematuria was of short duration. The second pa- 
tient received 43 units of insulin, which caused a haematuria on the sixth day. 
The kidney function tests were normal in both cases and no casts were present. 
The amount of protein present in the urines was commensurate with the 
amounts of blood. There was no other medication than the insulin. Of all 
the cases reported in the literature all have received large amounts of insulin. 
The authors assign no reason for this peculiar action of insulin. They believe 
that insulin administration should not be discontinued either temporarily or 
permanently because the attacks of haematuria are of short duration. — E. L. 


Obsei’vations on the effects of substances other than carboh 5 ’(irate in relieving 
the toxic symptoms of insulin. Selman, J. J. and S. P. Weinman, Am. J. M. 
Sci. 176: 865. 1928. 

Six cases of insulin, overdosage which were treated with substances other 
than carbohydrate were considered. The first patient was given the whites of 
two eggs when the symptoms of insulin overdosage were present. The patient 
was relieved and there was a slight increase in the blood sugar. In the other 
five cases of insulin overdosage, 2-3 ounces of mineral oil were given orally. 
Pour of these patient were relieved of their symptoms, though there were no 
appreciable increases in the blood sugar. One patient was not benefited by 
mineral oil. — E. L. 


Increasing weight ndtli insulin. Short, J. J., J. Lab. & Clin. Med. 14: 330. 

1929. 

Of seven subjects with malnutrition treated with insulin, all showed in- 
creased appetite and some had intense food craving following insulin; five 
showed definite gains in weight in response to insulin; one showed no gain 
whatever, but was slightly under the original weight at the end of three weeks; 
one was not observed a sufficient length of time. It is concluded that insulin 
can be a valuable agent for increasing weight in malnutrition. Attempts 
should be made to increase the fatty as well as the starchy foods after the 
administration of insulin when malnutrition is treated. Thirty minutes should 
elapse after insulin administration before food is taken, if the optimum devel- 
opment of appetite is desired. The insulin should be given three times a day 
before meals in doses of 10 units more or less, according to individual indi- 
cations. — Author’s summary. 


Insulin and metabolism of mineral salts (Panlcreashormon und Mlncralstoff- 
wechsel. II. Mitteilung.) Takeuchi, S., Tohoku J. Exper. Med 11: 327 
1928. 


Administration of insulin produces in the blood of normal dogs a decrease 
of sugar, inorganic phosphorus, potassium and calcium; a tendency toward 
increase of chlorine and serum-albumin; but no noteworthy change of sodium 
and magnesium. In the blood of dogs with pancreatic diabetes insulin pro- 
duces a decrease of sugar, inorganic phosphorus, potassium and calcium; an 
increase of chlorine and serum-albumin; a tendency to increase of sodium; and 
no marked change of magnesium. — J. M. Connolly. 
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The thyroid and the rate of cell division. Butler, E. G., Proc. Soc Bxper Biol 
& Med. 20: 231. 1928. 

The effect of thyroxine solutions of various concentrations on the cleavage 
®Sgs was studied. Thyroxine in sea water in a concentration of 
l.o0,000 retarded the formation of the first cleavage furrow about 5 minutes. 
This retardation persisted through later cleavage stages. With a thyroxine 
concentration of 1:100,000 a lesser degree of retardation occurred. In thyrox- 
ine solution of 1:25,000 the reduction in rate of division was about twice that 
produced by the 1:50,000 solution. — M. O. L. 


Effect of infra-red radiation on' gi-owth of rachitic rat. Clausen, Ethel M. Luce, 
Proc. Soc. Exper. Biol. & Med. 20: 77. 1928. 

In young rats fed upon a rickets-producing diet, daily 10 minute exposures 
to near infra-red radiation caused an increased growth of the animal and pro- 
longed their survival 4 to 6 weeks. This growth promoting effect was found 
to be associated with marked enlargement and hypertrophy of the thyroid 
gland, which was prevented by ultra-violet radiation. Some hyperplasia of 
the parathyroids was noted in rats under infra-red radiation. — M. O. L. 


Futher experiments in feeding thyroid to fowls. Cole, L. J. and F. B. Hutt, 
Poultry Science. 8: 60. 1928. 

The results were in general confirmatory of earlier observations. Raw 
thyroid acted like desiccated thyroid, inducing hen feathering in male fowls, 
though having a less stimulating effect on feather growth. A daily dosage of 
59 mgm. per pound of live weight hastened the normal moult of yearling hens, 
but had no appreciable effect on body weight or egg production. The feather 
structure in Sebright 'males (hen-feathered) was not affected, nor was there an 
appreciable lack of pigmentation in new feathers, such as had been noted by 
other observers after larger dosages. In silver Wyandotte males, feathers 
plucked from wing bow and saddle were replaced by feathers that, both struc- 
turally and in color pattern, conformed to the female type. New neck feathers, 
female in structure, tended toward solid black pigmentation. 


Reaction of thyroid gland to infections in other parts of body. Cole, W. H. and 
N. A. Womack, J. A. M. 92: 453. 1929. Abst., A. M. A. 

Further work done by Cole and Womack, on the relation of infections and 
toxemias to the histologic picture of the thyroid gland confirms their observa- 
tions concerning the production of hyperplasia, loss of colloid, desquamation 
and decrease in iodine content in certain septic processes and toxemias. Some- 
what similar observations have been recorded by other workers. The authors 
have developed a toxin containing a group of four organisms which, when in- 
jected subcutaneously into dogs, will produce these changes in practically 10 
per cent of the animals if iodine has not been ingested by them. The average 
iodine content of the thyroid or normal dogs is 0.304 mgm. per kilogram 
body weight, whereas the average iodine content of the thyroid glands 
mals dying from severe infections is 0.142 mgm. per kgm. of body ' 

Similar changes have been observed in the thyroid glands of human beings i 
have succumbed to acute infections, but these changes are present to a 
degree. Evidence points to a relation of infections to hyperplastic glan ® 
human beings. Basal metabolic studies made by the authors on 
hyperplastic glands produced by toxemias and infections have reveale , ggg 
metabolic rate elevated out of proportion to the fever. Injection of . -r. 

of histamine produces a marked rise in the metabolic rate, without ^ „„gg 
rise in temperature, and also creates a desquamation, loss of colloi > 
in iodine content and beginning hyperplasia in the thyroid g^na. -honees. 
toxic doses of an amino-acid (glycocoll) produces -the same histologi jj,fec- 
The pathologic changes already mentioned in the thyroid as produce .-..ijne. 
tions can be prevented to a great e.xtent by the oral adminisUatio „gtive 

The data assembled support the theory that the thyroid gland . 

part in the resistance of the body against certain toxins ^*1“ ° attack 

spite of the added information that iodine exerts a the thera- 

on the thyroid by infections, the authors still feel ^^^^ere infections, 

peutic administration of iodine to human beings suffering from 
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Adenoma and cancer of the thyroid. Coller, F. A., J. A. M. A. 92: 457. 1929. 

In a study of goiters from a severe goiter area, ninety malignant epithelial 
neoplasms of the thyroid were found, comprising 4% of all endemic goiters. 
A history of pre-existing goiter was present in 75%, but microscopic examina- 
tion showed evidence of its origin from some type of endemic goiter in all 
except one instance. This exception arose from the hyperplastic gland of exoph- 
thalmic goiter. Of the patients, 72.2% were female and 27.8% were male, 
the same ratio that exists in the total number with endemic goiters. The 
ages varied between 14 and 72, with 34% occurring before 40 and 5 6% be- 
tween the ages of 40 and 60. The chief leading symptoms were those associ- 
ated with hyperthyroidism; next in frequency were' pressure symptoms, while 
rapid growth was noted in only 15%. Of those examined, 46% had an abnor- 
mally high basal metabolic rate. Correct preoperative diagnosis was made in 
only 25%, while in 47% the diagnosis was unsuspected. Histologically, 28% 
of the growths were medullary carcinoma, 66%^ adenocarcinoma and 5.5% 
scirrhous carcinoma. A large number of adenocarcinomas were confined to 
adenomas. These should be considered true early carcinomas of the thyroid. 
Adenoma of the thyroid is a precancerous lesion with a small but definite in- 
cidence. — Author’s summary. 


On the synthetic thyroxin, pharmacological experiments (Su la Tiro.vina sin- 
tetica Esperienze farmacologiche). Coronedi, G., Boll. d. Soc. di biol. sper. 
8: 567. 1928. 

Synthetic thyroxin was administered subcutaneously or intravenously to 
thyro-parathyroidectomized dogs and rabbits. The results indicated that there 
was a temporary return of vagus irritability, which had decreased after thyro- 
parathyroidectomy. — G. V. 

Operative treatment of exophthalmic and toxic goiter. Kennedy, D., Practi- 
tioner, 121; 53. 1928. 

• If the removal of the excess thyroid tissue is regarded as a major opera- 
tion and precautions taken accordingly, the risks are not any greater than in 
other major operations, popular belief notwithstanding. — A. T. C. 

Bacterial factor in goiter. Houda, E., NorthAVest Med. 27: 240. 1928. Bac- 

teria from goiter tissues; bacteriologic technic for their cultivation. Id. 348. 

The author believes that there is a bacterial factor in goiters of all types. 
In cultures from 300 goiters, a Gram positive coccus organism was found, re- 
gardless of the type of goiter. Bacteria morphologically identical Avith those 
cultivated from goiter tissues have been cultivated from creek and river Avaters. 
The responses to the use of Lugol’s solution may be explained on the basis of 
the action of iodine on the bacterial cause. — Author’s Abst. 


Tetany and blood calcium after thyro-parathyroidectomy in the goat. Larson, 
E. and L. A. Elkourie, Proc. Soc. Exper. Biol. & Med. 26; 210. 1928. 

In the goat the usual operation for removal of the thyroids and para- 
thyroids does not result in tetany. Tetany does not supervene because the 
goat can maintain a normal or nearly normal blood calcium. — Author’s 
summary. 


The mechanism of secretion in the thyroid gland. Ludford, R. J. and W. 

Cramer, Proc. Roy. Soc. B. 104: 28. 1928. 

The authors have made a cytological study of the functional activity of 
the thyroid gland and of exophthalmic goiter. Droplets of secretion in the 
normal thyroid gland first appear in contact Avith the Golgi apparatus and pass 
out in the cytoplasm tOAvard the lumen. Under the conditions of their study 
no reversal of polarity AA-as observed. In the normal thyroid the secretion is 
discharged into the lumen of a vesicle and then absorbed into the blood stream. 

I “ exophthalmic goiter there is a considerable enlargement of the mito- 
chondria and of the Golgi apparatus. Both of these changes signify increased 
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secr^ory activity. The secretion droplets which are formed in association with 
the Golgi apparatus, which is reversed in this condition, discharge directly 
into the blood capillaries. The difference between the pathological and normal 
state is not merely an increased secretion of thyroid hormone, but an increased 
secretion of a different hormone due to the deviation of the mechanism of 
secretion. — B. L. 


Iiife curve of thyroid gland in goiter territory and in locality free from goiter 

(Zur Lebenskurve der Scliilddriise iiii Kropfland und in kropffreier Gegend) . 

H. May, Arch. f. kin. Chir. 149: 501. 1928. 

Basing his study upon an examination of specimens of thyroid tissue from 
161 subjects in goiter districts and 179 subjects in goiter-free districts in Ger- 
many, the author attempted to decide upon what histological factor a compara- 
tive life curve of the thyroid gland can be based. The method of calculating 
the measurement of the follicles alone is regarded as faulty since it deals with 
but one component of the histological picture. Quite as important a factor is 
proliferation of cellular structures. In the thyroids of goiter-free districts 
the proliferation is by no means as great as that in the thyroids of goiter dis- 
tricts. The thyroid with the strongest growth tendency is that in which the 
foliicles have marked proliferation. In direct contrast, the thyroid of the new- 
born presents no infolding of follicles. Between these two extremes nine stages 
are described in this study, in which the width of follicles, colloid filling, pres- 
ence of proliferations, and number vand intensity of the latter, indicate a basis 
upon which the life curve of the thyroid can be determined. It was found 
that the thyroid growth at puberty in goiterous as well as in goiter-free dis- 
tricts is more active and occurs earlier in the female than in the male. The 
thyroid of the male in goiterous as well as in goiter-free districts shows, after 
the sixtieth year of life, a renewed growth which is apparently absent in the 
female. — I. B. 


Iodine in Maryland waters in relation to goiter. McClendon, J. F. and J. R- 
Sanford, Proc. Soc. Exper. Biol. & Med. 26: 263. 1928. 

Goiter is prevalent in the mountainous region of western Maryland, and 
has a low incidence in the tidewater region. The authors believe that this is 
accounted for by the low iodine content of the drinking water of the western 
counties as compared with that of the seaboard. — M. O. L. 

A study on the antitryptic power of serum as a control of experimental 
athyreosis. Preobrashensky, A. P. and E. P. Chernosatouska, Vestnik En- 
docrinology, 5: 341. 1927. 

The authors examined the antitryptic power of the serum of 29 normal 
sheep and goats and of 28 thyroidectomized sheep and goats by the Grass-Fielci 
method. As the antitryptic unit, they considered the least amount necessary 
to neutralize the amount of trypsin which can digest 7.0 cc. of 0.1% solution 
of casein at 50“ C. in 30 minutes. The authors arrived at the following con- 
clusions; The content of antitrypase in the serum of normal sheep is 
84,000 AE. per cc. and 19.200-20.400 in one cc. in goats; the content of anti- 
trypase in serum of thyroidectomized animals is reduced to 41% in sheep a 
63% in goats; if the thyroidectomy was not complete the antitrypase or 
serum was almost normal. — Olga Sitchevska. 

Effect of diathermy of the thyroid gland on basal metabolism J?® 

diathermie de la glande thyroYde sur le metabolisme basal), f'taszea, 
and M. Szuperski, Compt. rend, Soc. de biol, 99: 1028. 1928. 

In hyperthyroid cases diathermy reduces the basal 
in hypothyroid cases it raises it, while in normal cases it has little eneci. 
duration of these changes is not noted. — J. C. D. 
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It is evident that “endocrine regulation of reproduction” is not the 
subject of a single investigation. It is presented as a standpoint, or con- 
ception, of considerable consequence in viewing facts which fall into sev- 
eral chapters of present and future knowledge of the internal secretions. 
It is a conception that could have arisen only after a generation of reveal- 
ing and revolutionizing study. Indeed many investigators will doubtless 
consider this conception premature or ill-founded even now. But prob- 
ably all will agree that a point of high importance to the whole subject 
of internal secretion will have been attained whenever it can be shown 
that one major section of animal organization is largely divorced from 
control by nerves, and is found to be fully guarded and efficiently con- 
trolled by hormones. If, or Avhen, it is found that the mechanism of repro- 
duction in higher animals and man are under the control of the endocrine 
system, not of the nerves, we may have obtained the key to the special 
significance of hormones in animal organization. If it is true that in the 
various, complicated and rhythmic mechanisms of reproduction in higher 
animals the nervous system has notably failed to impress itself with its 
usual degree of control, and if endocrine control has proved especially 
effective in regulating these same highly rhythmic processes, we shall have 
extracted a deeper meaning of the endocrine organs in the origin and 
evolution of higher animals. 

Tavo yeai-s ago the writer ( 1927 ) expressed the opinion that the knoAvn 
facts support and warrant this general conception of these organs. At 
the present moment, better than at any pre-vious time, the full strength 
of this vicAV can be presented. For this reason we here undertake to add 
a supplementary statement to our earlier and quite different treatment of 
this subject. 


o£ 


•Presidential address at the Thirteenth Annual Meetin 
Internal Secretions, Portland, Ore., July 0, 1920. 
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REPRODUCTIVE MECHANISMS SEEM NOT TO BE UNDER CONTROL OP THE 
' ' ' NERVOUS SYSTEMr 

The story of the role of the nervous system in reproduction, as we now 
know it, is short and doubtless incomplete. Several years ago, in collabo- 
ration with King (1921), we obtained some evidence — we concede it is not 
— that at least the final stages of secretion or laying down of 
albumen and shell on the eggs of birds is not under the control of the 
nervous system. The bird’s oviduct, or uterus, apparently receives sympa- 
thetic and parasympathetic innervation; but nerve block — by means of 
nicotine, atropine and cocaine, or nerve stimulation by pilocarpine — ^has 
little or no effect on the secretion of these egg-envelopes. The conclusion 
drawn in 1921 Avas that “the meager modification of the amount of albumen 
and shell secretion obtained by us by means of drugs Avith presumably pro- 
nounced action upon the nerve supply of the oviduct thus affords some 
evidence that . . . this mechanism is little if at all directly affected by 
nerve action.” 

The most significant fact noAV available on this part of our subject is 
contained in a very recent preliminary statement by Cannon (1929). Prom 
his short published abstract it appears that Cannon has been able to shoAV 
that, following complete bilateral sympathectomy, female cats can continue 
to perform the functions of reproduction. Since the generative organs of 
mammals are so largely innervated from, the autonomic system this result 
would appear to come near to a demonstration that the specialized repro- 
ductive functions are essentially independent of nervous control. In this 
statement Ave do not mean to suggest that a nerve supply is Avithout sig- 
nificance in the embryologieal development of these organs; nor that it 
has no trophic value to reproductive tissues; nor that nerve and mental 
elements fail to enter such acts as copulation; nor yet that neiwous disor- 
der is unable completely to inhibit or destroy the capacity to reproduce. 

A further fact of interest to this subject is perhaps to be found in 
the independence of mental and sexual development in cases of pubeity 
praecox. Gesell (1928) has recently published the results of psychometric 
tests (extending over periods of four and five years) made on two such 
subjects — one of Avhich began regular menstruation at the age of 3 years, 7 
months. From the prolonged study of these two eases the conclusion is 
drawn that “the general course of mental maturation is only slightly pei 
turbed (and this chiefly on the emotional side) by the precocious onset o 
pubescence.” Of course, it is conceivable that the central nervous system 
(recent studies, however, assign this function to the anterior pituitary , 
could influence this precocious development of the reproductive system, 
even though the reverse or reciprocal action is impossible. Neveithe ess, 
the measurements Avhich have shown that such precocious development 
partial functioning of the reproductive apparatus leaves mental eve op 
ment essentially untouched are of some significance here. 
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These few facts must constitute our entire discussion of the question 
of nervous conti'ol of reproduction. Any additional facts known to others 
should be placed in evidence, and a further investigation of this problem 
is greatly needed. But the facts just reviewed plainly indicate that the 
essential processes of reproduction, as these occur in birds and mammals, 
are not under the control of the nervous system. That nerves may modify 
the rate at which some hormones are secreted, and that some nerves are 
affected by the altered amounts of these secretions, are points of no imme- 
diate concern to this discussion. 

KELATIONSHIP OF INTERNAL SECRETIONS TO REPRODUCTION. 

Several of the endocrine organs are so closely and primarily identified 
with reproduction that they need merely be mentioned here. -The testis, 
ovary, corpus luteum and placenta leave no doubt of their primary rela- 
tionship to reproduction. Other organs which are in a somewhat different 
category, because they aft’eet other processes in addition to reproduction, 
are the anterior pituitary, suprarenal and thyroid; but everyone concedes 
that these organs are related to reproduction. Some investigator.s also 
assign to the pineal only sexual and repi-oductive functions. Everyone 
grants to the posterior pituitary at least a minor role in reproduction 
through its action on uterine muscle. But to most investigators the pan- 
creas, thymus and parathyroid seem quite unrelated to reproduction. 
Using the bird as our test animal — ^this being a form which still retains the 
type of reproduction prevalent in all vertebrates except mammals — we 
think our own studies have diselqsed good evidence that even these three 
last-named organs (pancreas, thymus and parathyroid) are important 
regulators of processes of reproduction. To point out this evidence for 
these three organs, and to review evidence from the bird world shondng 
that still other endocrine organs have a larger share in reproduction than 
is usually conceded to them, is our further task and purpose here. 

Seasonal size changes in endocrine organs associated with seasonal 
changes in reproduction. In doves and pigeons it has been possible to 
observe that seasonal changes in size or function occur in several endocrine 
organs closely coincident with seasonal changes in reproduction. These 
eases therefore display a new or little X’ecognized relationship of endocrine 
organs to reproduction. In Pig. 1 are brought together the changes observed 
in seven organs. The liver, spleen and intestine are here included because 
of their rather special association with endocrine organs. In examining 
these diagrams — which picture seasonal size differences only and not the 
full size of the organs— -it may be recalled that such a series of seasonal 
changes has thus far been ivorked out for no other animal, not even for 
man. Again, since seasonal repx-oduetive periods are absent in man and 
many mammals it is less convenient to study these relationships in mam- 
mals. The data for the thyroid show it to be largest in ivinter and autumn, 
smallest in spring and summer. The gonads, both testis and ovary, show 
seasonal changes of directly opposite nature. The data on blood calcium 
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(interpreted as parathyroid activity) is known for three of the four sea- 
sons. Its change is directly opposite that of the thyroid but parallel to 
that of testis and ovary. The spleen and liver, like parathyroid, testis and 
ovary, all show highest weight during the period of maximum repro- 
ductive activity— a period coincident Avith smallest thyroid weight and 

SEASONAL SIZE CHANGES IN ENDOCRINE ORGANS 
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Fig. 1. Seasonal differences in endocrine and associated organs in ring [„l,t 

numerals (at left) express quantities of organ : Thyroid, ovary and ■ 

in mgms.) ; testis and liver (weight in grams) ; blood calcium (mgms. per 100 cc. or oio i • 
Intestine (length in mm.). 

lowest thyroid function. The two periods of largest thyroid size and 
activity are the periods of smallest size in all of the other five nrgans thus 
far mentioned. The point of particular interest here is that the spring 
and summer periods are the periods of active reprodtiction. Exposed to 
full winter conditions, ivhen the thyroid is largest and most funetiona , 
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reproduction is entirely suppressed in these animals (in our practise, win- 
ter conditions are mitigated aud diminished reproduction may occur) . But 
when thyroid weight is low, or rather while it is undergoing a definite 
decline in weight and function, the period- of riotous reproduction occurs 
in these animals. 

The fact that liver and spleen both enlarge during the period of active 
reproduction raises the following question: Are these two enlargements 
to he considered merely as parts of a generalized splanchnomegaly due to 
increased activity of the anterior pituitary during the period of active 
reproduction? In order to obtain some information on this possibility we 
have included some data on intestinal length. There are special reasons 
for expecting an increase of intestinal length as a result of a hyperactive 
pituitary gland. Stated otherwise, a change in intestinal length should 
supply evidence for a seasonal change in pituitary size. It will be observed, 
however, that the available data (sex means for 600 healthy doves) show 
little or no change of intestinal length with season ; and the indieated direc- 
tion of change (probably not statistically significant) is opposed to that in 
liver and spleen. "We consider these data on intestinal length significant 
only in that they indicate that the seasonal changes in liver and spleen 
are not aspects of a generalized splanchnomegaly ; and that, in this mate- 
rial, an evidence for seasonal change in the activity of the anterior pitui- 
tary is now lacking. It should be noted, however, that in the majority of 
these birds reproduction was not entirely suppressed — but merely dimin- 
ished— -in autumn and winter. Animals which show a more restricted 
breeding season might better reflect, by a change in intestinal length, 
possible variations of pituitary activity in association with the reproduc- 
tive cycle. 

As a result of this examination of seasonal changes of size and func- 
tion in endocrine organs it is found that thyroid and parathyroid bear a 
relation to reproduction that has been elsewhere quite generally overlooked. 
The seasonal size differences that occur in liver and spleen probably reflect 
the action of a number of endocrine organs — all closely synchronized with 
the period of active reproduction. This probable association is further 
emphasized by the fact that the liver and spleen show a sex difference in 
size (Riddle, 1928), as does also the intestine and pituitary (Riddle and 
Flemion, 1928.) 

Temporary changes in Mood and endocrine organs in synchrony with 
each ovulation period. We may now briefly consider a series of blood and 
endocrine changes which have been found to occur coincident with every 
ovulation period in the pigeon. The time at which an ovum or yolk leaves 
the ovary marks the culmination, or maximum expression, of the following 
endocrine changes: The production of ovarian or follicular hormone, as 
indicated by ovidueal growth; the hypertrophy of the suprarenals; the 
increase of blood sugar; the activity of the parathyroids, as measured by 
the blood calcium — an observation which has since been duplicated in fishes 
by Hess and coworkers (1928). The time (108 hours earlier) when such 
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ova begin their period of rapid growth is the time when all the above- 
mentioned things begin to increase, and also the time at which the amount 
of blood fat and of lipoid blood phophoi’us begin to increase. 

To the above-mentioned changes, more fully described in a previous 
publication (Riddle, 1929), we are now able to add another. Dui’ing 



2. 'i'Uyrold structure typical of the “resting” thyroid (more than lOS hours removed 
from ovulation) of the pigeon. 

recent months, Dr. Krizenecky, working in our laboratory, has shown that 
the histological picture of the pigeon’s thyroid undergoes characteristic 
changes with each of these ovulation cycles. The complete story for the 
several parts of the reproductive cycle will be reported later. Meanwhile, 



Fig. 3. Thyroid structure considered typical of the time of dehiscence (ovulation) 
an ovum from the ovary of the pigeon. 

eliminating consideration of a confusing type of hyperplastic thyioid 
which is not rarely found in this material, the differences between e 
“resting” thyroid and that of the thyroid “at ovulation (only 108 lOur 
later) are reproduced in Figs. 2 and 3. For our present purpose we nee 
only observe that the thyroid, like the other endocrine- organs cited a 
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plainly and notably responds to the various phases of each reproductive 
cycle. Ten to forty such cycles may occur during each year of the repro- 
ductive life of these animals. ' 

; We have noted that the blood sugar is increased at and near every 
period of ovulation in the pigeon. A similar increase of the blood sugar, 
persisting for a few weeks, was earlier observed by Scott and Kleitmah 
(1921) at the single annual ovulation period in the frog. Since in pigeons 
this glyeaemia seems invariably to accompany ovulation it was thought 
well to find out whether the final growth and dehisceneei of ova from the 
ovary could be prevented by keeping the blood sugar low by means of 
insulin. It was found that moderate dosage, given twice daily to 10 
females during one month, suppressed 90 per cent of the ovulations that 
should have occurred during this period. Though these results do not show 
that the incretion of the pancreas is definitely related to reproduction, 
they suggest that the islets do not combat — or at any rate they do not 
successfully combat — the glyeaemia of ovulation, though this gl 3 ’’cemia 
persists in the bird for a total of at least 6 days. To this extent the internal 
secretion of the pancreas seems to share in the processes of vertebrate 
reproduction. 

The data thus briefly discussed take us into the midst of a wide variety 
of fine adjustments effected by internal secretions to meet one single phase 
of reproduction. The whole of the reproductive cycle is a remarkable 
sequence of such phases, and as we turn to a momentary examination of 
some of these we here also find the internal secretions much in the fore- 
ground. 

Oilier observations. We have earlier reported (Riddle, 1924, 1929) 
that the thymus is related to the capacity of most vertebrate animals to 
secrete the egg envelopes which they place around their eggs. It is certain 
that desiccated ox thymus has a specific capacity to restore this function 
to certain birds which have lost this function. Some experiments now in 
progress in our laboratory have, however, clearly indicated the difficulty 
of obtaining defective egg-envelopes by an early and apparently complete 
thymectomy of the pigeon — even when this is accompanied by the removal 
of the bursa Fabricius, Avhieh some authors consider an accessory or cloacal 
thymus. Our tests on this matter are still under way, and it is quite possi- 
ble that some of my earlier expressed views concerning this troublesome 
organ must be revised. Nevertheless, as noted above, the thymus certainly 
bears a special relation to the secretion of these egg-envelopes. In birds at 
least the thymus also certainly bears a special relation to the period of 
body and gonad growth, and to the time of attainment of sexual maturity 
(Riddle, 1928a). 

Thus when we look into the mechanisms of reproduction as these occur 
in the vertebrates which have furnished the foundation for the reproduc- 
tive system of the mammal, we can indeed find relationships of parathyroid, 
pancreas and tliymus to reproduction. Among the substances generally 
accepted as vertebrate hormones it is only in the ease of secretion that no 
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lelationship to I’eproduetion can be claimed. And in this isolated ease 
we find the hormone definitely related to a highly rhythmic function — a 
function as rhythmic as that of reproduction. 

The role of the anterior pituitary in hastening sexual maturity— in 
the initiation of reproductive power — ^is of very recent demonstration but 
is now too well known to require comment here. Accelerated gonad 
growth under its influence has been observed in both mammals and birds. 
These facts, like the histological changes of the gland in pregnant mam- 
mals, closely associate this gland with a share in the guidance and control 
of reproduction. The numerous facts, old and new, which show the rela- 
tionship of the pituitary and suprarenal to sexuality or to reproduction 
are common knowledge and beyond the space limits of this paper. 

Despite the multitude of publications dealing with this subject it is 
probable that we still have ■ a very imperfect knowledge of the relation- 
ships of the thyroid to the several aspects of reproduction. Though the 
literature on these subjects is not entirely consistent it seems well to make 
the briefest reference to the effects of cretinism and hyperthyroidism on 
I'eproduction. Eunde, Carlson and Proud (1929) recently report that the 
daily administration of a small amount of thyroid is favorable to reproduc- 
tion in cretin rabbits; also, that in severe experimentally induced hyper- 
thyroidism the processes of oestrus, ovulation and implantation may occur, 
but in most instances the fetuses are resorbed. Hoskins (1910) had earlier 
noted that abortions were frequent in guinea pigs given larger doses of 
desiccated thyroid. One can not review the results of clinical and experi- 
mental studies without considering it probable that more than one type of 
sterility is primarily of thyroid origin. 

SUMMABY 

In a summary view of this subject it appears that nearly all of the 
internal secretions are intimately concerned in one or another special 
aspect of reproduction. Where this is not true in mammals it is never- 
theless true in the ancestral vertebrates from which the mammals were 
derived. Again, the only hormone now recognized as having originated 
within the mammalian group — ^the corpus luteum — is related solely to 
reproduction; associated with this is the interesting fact that structurally 
the mammal differs more from its immediate ancestors in its reproductive 
system than in any other organ system. One vertebrate hormone secre 
tin — is not concerned with reproduction, but regulates a process as high y 
rhythmic as is reproduction. 

Our knowledge of the role of the nervous system in reproduction is 
not wholly conclusive and requires further investigation. The facts now 
known indicate that the essential aspects of the mechanism of reproduction 
are not under the direct or immediate control of nerves. 

It appears therefore that in large and complex organisms the nervous 
system has proved inadequate for the control of the elaborate mec anism 
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of frequent and rliythmic reproduction. The organs of internal secretion 
have been found actually in control of precisely these same complex rhyth- 
mic processes. In view of the relatively greater share of the nerves in the 
control of other active organ systems it seems probable that the true hor- 
mones may now be best regarded as agents devised primarily for regulating 
activities and coordinations incident to essential and irregular rhythms. 
Of special significance among such rhythms, apparently, are the species- 
preserving rhythms of reproduction. 
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As is commonly known, the internal secretion of the ovaries and pitui- 
tary pass into the circulating blood almost continuously during the period 
of life in which these glands actively function. Even though there are 
cyclic variations in amount of secretion, activity of the glands is continu- 
ous. Accordingly, when it is indicated to nse hormones from these glands 
therapeutically, a method of administration which approximates this nat- 
ui’al continuity of supply is desirable. Consideration of the various 
methods of administration demonstrates many advantages for the nasal 
spray. 

Hormones may be introduced into the blood stream directly by intra- 
venous injection, or indirectly by intramuscular or subcutaneous injection. 
Absorption is rapid when either of these methods is used and the effect 
produced is correspondingly transitory. Either method will produce quick 
action, but to secure prolonged activity another means of application is 
preferable. 

Absorption by mucous membranes is relatively slow and, therefore, 
a more prolonged action is assured. For the purpose of therapy in gen- 
eral, mucous membranes of the gastro-intestinal tract are more useful 
than other mucous membranes of the body. But experience has shown 
that the active principle of the thyroid is the only secretion which can 
be given by mouth with satisfaction. If the gastro-intestinal tract is ex- 
cluded, the other mucous membranes available are those of the nose, eyes, 
or vagina. Any of these may serve to transmit a hormone into the blood 
stream, but the nasal mucosa seems to offer the most advantages. 

That pituitrin may be administered successfully by nasal spray, has 
been demonstrated by Blumgart (1), who, in 1922, reported a case in 
which pituitrin absorbed by nasal mucosa alleviated the symptoms ^ of 
diabetes insipidus. He stated that, “Extract of the posterior lobe applied 
intranasally cheeked both the polyuria and polydipsia as effectively as 
hypodermic injections.” 

The ordinary atomizer, which can be obtained at any drug store, may 
be adapted for the economic use of small amounts of pituitrin as reported 
by Kintner and Greene (2). They advocate the insertion of a small test 
tube in the atomizer bottle in such a manner that the suction tube of the 

♦Bead before the Thirteenth Annual Scientific Session of the Association for the Study 
of Internal Secretions, Portland, Ore., July 9, 1929. 
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atomizer nearly readies tlie bottom of the test tube. They cite one case 
to compare tbe relative efficiency of pitnitrin in controlling diabetes in- 
sipidus when tbe hormone is administered by hypodermic injection, nasal 
swab, or nasal spray. The nasal spray proved to be practically as efficient 
as either of the other two. 

Although all obstetricians do not agree that pituitary extract is desir- 
able and safe when used for the induction of labor, many do use it for 
this purpose. Hofbauer (3), who introduced this method of induction of 
labor, recommends nasal administration on cotton swabs which are placed 
in the nostrils. He calls attention to the reaction of the nasal mucosa 
which results in a coating of mucous forming around the nasal pledgets 
to such an extent that long continued absorption is prevented unless the 
pledgets are changed frequently. This being the case, it seems to us that 
when continued action is desired, the nasal spray is preferable to the 
cotton swab, for in this manner most of the local reaction is eliminated. 

ANIMAL EXPERIMENTS 

Since rats and mice give such a well defined reaction to ovarian hor- 
mone when injected hypodermically, we undertook to determine whether 
the same reaction could be obtained by absorption through the mucous 
membranes. Spayed mice were given ovarian hormone by means of cot- 
ton pledgets which were inserted into the vagina. Although these pledgets 
were saturated with the hormone, the changes in the vaginal mucosa char- 
acteristic of estrus were not seen after such application. The mucous 
membranes of the eyes and nose of mice were also treated by dropping the 
hormone on these membranes at frequent intervals during the day, but 
no definite reaction followed this procedure. Probably the amount ab- 
sorbed Avas so small that all experiments with mice could give only nega- 
tive results. 

Eats proved to be better suited for these experiments, for when the 
. saturated pledgets were left in the vagina for a few hours the character- 
istic change of estrus occurred. Hoivever, it was found that the smallest 
vaginal dose ivhich gave a positive test was double the amount necessary 
to give the same result as occurred when the material was injected hypo- 
dermically. Positive results ivere also obtained when the hormone in a 
concentration of ten rat units per ce. were dropped into the eyes or nose. 
It is difficult to calculate the amount used in this manner, for if the drop 
were a little too large only a part of it would be retained. Then, too, the 
annual would frequently brush the ejms with its paw before absorption 
had taken place. However, when drops were applied to both eyes at three 
or four hour intervals for a period of twelve hours, characteristic changes 
of estrus would occur. No untoward results folloived such administration. 
Prom the rat experiments, therefore, we concluded that vaginal mucosa, 
nasal mucosa, or conjunctiva could be safely used for administering ovarian 
hormone, and that the same results were obtained as followed hypodermic 
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injection, although more material must be used when applied to mucosa 
than by hypodermic injection. 


MATERIAL 

For clinical purposes a small glass nebulizer (Glaseptic) has been 
used because it is economical and convenient. However, any atomizer may 
be adapted as described by Kintner and Greene (2). 

The ovarian hormone which we have used has been in concentration 
of ten rat units per ce. (Estrogen plain and specially scented, and Amnio- 
tin).’*' Pitoein and Pitressin are the two active principles of posterior 
lobe extraett as described by Kamm et al (5). 


ILLUSTRATIVE CLINICAL CASES 


Among the clinical tests which have been made to determine the effi- 
ciency of nasal spray administration of hormones many have shown satis- 
factory results. The material used has been ovarian hormone, pituitrin, 
pitoein, and pitressin. A few illustrative cases are reported briefly here. 
The first ease affords an excellent opportunity to compare nasal spray 
with hypodermic injection. 

Miss A. C., age 34, who was reported on in 1926 (4), gave a history 
at that time of irregularity of menstruation for several years with inter- 
vals as long as six months to a year. She showed evidence of hypothy- 
roidism and for that reason thyroid extract was given, with the result that 
regularity of menstruation returned and the menstrual flow came to he 
nearly normal in amount. This patient has been followed over a period 
of eight years, during which time she has received treatment with ovarian 
hormone for more than four years. The benefit derived from the hormone 
has been sufficient to cause her to come regularly for treatments. When 
the possibility of nasal sprays being administered at home was suggested 
she became quite enthusiastic, since this would eliminate frequent trips 
to the hospital to receive hypodermic injections. For the past year she 
has been taking ovarian hormone as a nasal spray, using ten rat units 
per day during the last two weeks of the intermenstruum. The results 
have been just as satisfactory as those obtained by hypodermic injection. 
The patient has been anxious to determine for herself as well as for us 
the importance of both the hormone and thyroid extract. Accordingly, 
various combinations have been tried, omitting the thyroid extract at one 
time, and omitting the ovarian hormone at another. The combination 
of the two is necessary to keep the patient menstruating normally. When 
either one is omitted the interval increases and the flow diminishes. 

This case has been of special interest because of the opportunity to 
follow a single individual over a period of several years and to see so 
clearly demonstrated the favorable effects of the hormone when used 
regularly. 


♦Estrogen has been supplied by Parke Davis & Co. Amntotln has ^en |UPP“e‘’ ^ B- «• 
Squibb & Sons. fPltocin and Pitressin have been supplied by Parke Davis i lo. 
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Anotlier case which, has been followed over a considerable period of 
time also demonstrates the value of ovarian hormone in scanty and irre- 
gular menstruation. This patient also was disturbed by frequent head- 
aches and by the fact that she was sterile and lacked libido. The important 
findings on physical examination were overweight of thirty-five pounds, an 
excessive growth of hair on the face, all the genital organs were small as 
determined by pelvic examination, and her basal metabolic rate was plus 
or minus zero. She had menstruated first at fourteen and again one year 
later. Prom then until the age of twenty-five menstruation occurred very 
irregularly and, according to the patient’s statement, “never twice alike.” 
The intervals varied from three to six months and the period never lasted 
more than four days. 

.Two and one-half years ago treatment was begun with the adminis- 
tration of one-half grain of thyroid extract twice a day, which amount she 
has continued to take until the present time. A weight-reducing diet was 
prescribed with the result that in six months’ time she reduced her weight 
to normal and has maintained that level since. At the same time! the other 
treatment was begun. She was given injeetions of ovarian hormone, thirty 
rat units per day in two to four injeetions distributed as equally as possi- 
ble throughout the twenty-four hours. These injeetions were continued 
for twenty days, at the end of which time the patient began to menstruate 
and flowed for four days. The hormone was diseontinued for two weeks. 
Then the injections were repeated, in a similar manner, for the last two 
weeks of the intermenstruum in the second, third and sixth months. As a 
result of the combined treatment the patient has menstruated every month 
during the last two and one-half years and the interval has been approx- 
imately 28-30 days. The weight reduction was accomplished in the first 
six months and a constant weight has been maintained since. The amount 
of thyroid, one grain a day, has been constant throughout. The ovarian 
hormone was given on the first, second, third and sixth months, and then 
discontinued. For nine- months menstruation was normal, then the flow 
became scant lasting three to four days. At this point the patient became 
alarmed and returned, requesting more of the hormone. Accordingly, 
injections were given for two weeks and a normal menstruation re-estab- 
lished for two months. When she returned later on account of scanty 
flow she was given the nasal spray with instructions to use ten rat units 
per day. She menstruated five days after the beginning of this treatment. 
The following month the same procedure was carried out and the patient 
menstruated four days with a much greater flow than had occurred in the 
past few months. She has continued to use ovarian hormone by nasal spray 
and normal menstruation occurs. It seems to have been demonstrated in 
this patient, therefore, that ovarian hormone is necessary to maintain her 
menstruation at normal intervals with normal amounts of flow. It is inter- 
esting to note that while the genital organs were small at the original exam- 
ination, during the course of treatment they develoyed to an average size 
and the patient’s libido has returned. 
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These two cases. serve to illustrate the use of ovariau hormone in this 
type of menstrual disturbance, i.e. scanty and irregular menstruation. It 
is in this group that the results with the hormone have proved most satis- 
factory. Many other cases have been treated with equally satisfactory 
results, though occasionally the results were negative. As reported in the 
previous work (4), the ovaiuan hoi’mone has not been proved to be of any 
benefit in the natural or artificial menopause, for although a slight increase 
in size of the uterus occurs menstrual flow does not appear. In order to 
draw conclusions, one should follow a patient over a considerable period of 
time for, as illustrated by the following case, one could easily be misled by 
drawing conclusions too early. 

Mrs. R. J., age 36 years, complained of amenorrhea of three years 
which began after curettage for retained membranes. She had tried many 
and various remedies without success but when thyroid extract and ovarian 
hormone were used for one month she menstruated normally. This occur- 
rence was suggestive of the value of this form of therapy but with the con- 
tinuance of the same treatment there has been no further menstruation 
for a period of several months. It is not reasonable to assume, therefoi’e, 
that the ovarian hormone was any great factor in bringing about this single 
mensti'uation. If this patient had left our observation immediately after 
the one menstruation it would have been easy to assume that the therapy 
used had effected a re-establishment of menstruation. 

The nasal spray has proved just as satisfactory for administration of 
pituiti’in as it has for the ovarian hormone. One of the uses for pituitrin 
is illustrated by the following ease ; 

Miss M. H., age 31, sought relief for profuse menstruation which 
proved to be due to numerous endometrial implants which involved both 
ovaries and also invaded the posterior wall of the uterus. Since she was 
anxious not to have menstruation cease, onl}^ a part of the ovarian tissue 
was removed at operation, and not any of the uterus was sacrificed. The 
patient preferred to take a chance on the necessity of a second operation 
rather than be assured of relief of symptoms by complete removal of pelvic 
organs. At the first menstruation following operation the flow was ex- 
cessive but the amount of blood lost was not alarming. The second period 
began with a gush of blood, and real hemorrhage occurred so that it was 
necessary to use a pack to stop the flow, and the blood loss being so great 
that two transfusions were given. Although alarmed at the occurrence 
the patient was loath to part with the utei’us. At the expected time for the 
next period she entered the hospital where she could he closely obseiwed 
while remaining quietly in bed. At the onset of flow ergot was given by 
mouth and also pituitrin by nasal spray. In this manner the amount of 
flow was satisfactorily controlled so that the patient was greatly eneoui- 
aged, and she believed a solution for her problem had been found. Foi the 
succeeding menstruation she used sufficient pituitrin by nasal sprajs to 
control the amount of flow. Although she has reported regularly after each 
menstruation no other treatment than pituitrin admini-stered by hersel 
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has been necessary during the past year. The patient has demonsti’ated to 
herself that pituitrin hy nasal spray will control what otherwise would he 
a dangerous uterine hemorrhage. 

Pituitrin by nasal spray has been used for relief of symptoms of dia- 
betes insipidus since first repoi'ted by Blumgart (1). Now that Kamm 
et al (5) have separated pituitrin into its two active principles of pitressin 
and pitoein, it is interesting to note that one of these, pitressin, is effective 
in controlling the symptoms of this disease and for this purpose does not 
seem to differ from the action of pituitrin. No untoward symptoms have 
been seen following its application to the nose. 

The other principle, pitoein, is useful for stimulating uterine muscle. 
If quick action is needed as, e. g., to control hemorrhage in the third stage of 
labor, hypodermic injection is preferable. When a milder and more pro- 
longed action is desired as in the induction of labor, nasal spray is more 
desirable than repeated injections. 

There are some conditions in the uterus accompanied by a varying 
amount of continuous bleeding which respond well to pitoein by nasal 
spray. Some of these conditions are often characterized by the term 
chronic subinvolution which includes an enlarged uterus with poor muscle 
lone. This may be a part of a general condition or it may be due to uterine 
displacement with poor circulation. When a serious condition such as 
carcinoma or benign tumor can be excluded, nasal spray of pitoein often 
affords symptomatic relief. The amount of pitoein needed varies with the 
individual case. Small amounts frequently repeated are indicated in this 
group. 

The following case illustrates how ovarian hormone and pitoein may 
he used as an aid in diagnosis. Miss B. R., age 22, complained of more 
or less continuous bleeding for the past two years. She never has had 
regular periods and recently she hardly knows when menstruation begins 
on account of the continuous bleeding. Pelvic examination revealed a 
rather large, soft uterus, with both ovaries larger than average. Treat- 
ment was begun with pitoein administered by the patient herself as a nasal 
spray, at home and at the ofiS.ee. This controlled the hemorrhage while it 
was being used. The pitoein was stopped and ovarian hormone substituted 
with the result that the uterine bleeding became excessive, so the ovarian 
hormone was stopped and the pitoein resumed with relief of symptoms. 
This led us to believe that the patient had a cystic hypertrophy of the en- 
dometrium with hyperfunction of the ovaries. She was unable to carry 
on the treatment while at work and insisted on more radical measures. 
Accordingly, the uterus was curetted and one ovary removed. The en- 
dometrium removed showed considerable hypertrophy with small cysts 
and folds. Neither ovary showed any evidence of a corpus luteum and the 
ovary which was removed had a thickened capsule and contained a large 
number of follicles. Although this condition was suspected before treat- 
ment was begun, the use of pitoein and ovarian hormone was a definite 
aid in making the preoperative diagnosis. 
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DISCUSSION 

When the hormone has been sprayed into the nose, all of the material 
appears to be absorbed and there has been no sign or symptom of local 
irritation. The method of administration is so simple that the patients 
have no difficulty in managing it at home. While there has been no com- 
plaint following the use of the plain hormone, some patients prefer a 
specially scented preparation. 

When coryza or other local abnormality contraindicates application 
to the nasal mucosa, the vaginal mucosa or the conjunctiva may be used, 
but the administration by the conjunctiva is not practicable in the human 
subject. A few patients prefer that the appHcation should he made to 
the vagina. The reason for this choice is usually psychological. 

Frequently repeated doses, as can be administered by the patient, ap- 
proximate normal conditions in a way that cannot easily he accomplished 
by hypodermic injection. Therefore this method increases the field of use--' 
fulness of the hormones. 

The results obtained from our experimental and clinical tests indicate 
that the nasal spray administration of ovarian hormone, pituitrin, pitres- 
sin, and pitocin is efficient, easy, and safe. 
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STUDIES OP THE ENDOCEINE GLANDS 

' VIII. The Differential Diagnosis of Endocrine Disorders 

ALLAN WINTER ROWE, Ph.D. 

Evans Memorial 
boston, mass. 

Section I 

In an earlier communication (1), the author described in some detail 
an objective method for the differential diagnosis of disorders of the sev- 
eral endocrine glands and the separation of such endocrinopathies from 
the numerous non-endocrine conditions simulating them in their clinical 
and laboratory evidences. Later papers, in collaboration with Dr. C. H. 
Lawrence, have presented the results from the application of the method 
sevei’ally to functional disturbances of the pituitaiy (2), the thyroid (3), 
the gonads, male and female (4), the adrenals (5), and a group of so- 
called “pluriglandular” syndromes (6). A subsequent article (7a, b) 
has dealt with an analysis of a series of eases each of which offered clin- 
ical or laboratory evidence suggesting an endoerinopathy but which on 
thorough study gave positive evidence of an underlying etiology unasso- 
eiated with the ductless glands. 

The present communication is 'designed to amplify and summarize 
the earlier papers and present in as concrete and practical form as may 
be possible the results of experience gained in studies that have been 
actively carried on since 1912. 

As the present series of eases from which these conclusions are drawn 
includes well over 4000 patients who have been thoroughly studied, the 
collation of material and its presentation in reasonably simple and com- 
pact form offers certain difficulties. "While some of the data can be tabu- 
lated satisfactorily, much of the material cannot be. Variations in the 
functional level of a single gland often fail to produce correspondingly 
varying changes in many of the objective data. A further complication 
lies in the variable relationships of such composite glands as the pitnitary 
and the adrenals. All of these factors lead to end results that in the 
summation of a general series may be mutually compensatoiy and so yield 
figures the apparent normal level of which is wholly misleading. The 
marked deviation from normal performance shown in the individual ease 
is thus obscured and its true significance lost. 

To summarize the complete picture of each gland as a separate entity 
would defeat the present purpose. Each point wonld reqnire discnssion 
on the basis of comparison and contrast with all of the glands as the 
method is essentiallj^ one of differentiation. This could only mean a 
weai’ying duplication. 
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On the whole, it has seemed best in presenting the material to follow 
the actual method of practice, making running comment on such points 
as have an actual significance or a possible suggestion. In the interest 
of simplicity, also but scanty reference will be made to the existing dif- 
fuse endocrine litei’ature. Citations will be made from the papers in the 
series of which this is the summary, but solely because they are expository 
to the text. The basis for inclusion of the few remaining references will 
be apparent from the context. 

As will be recalled from the earlier description (1), the examination 
of each patient calls for a comprehensive and detailed history and a thor- 
ough and painstaking physical examination. These partly subjective evi- 
dences are supplemented by the objective facts drawn from a somewhat 
extensive series of standardized laboratoiy tests and measurements which 
experience has shown to be significant. The material from both of these 
sources is essential to a just estimate of the underlying condition. To the 
basic routine study to which each patient is submitted, a number of spe- 
cial tests and clinical studies are added, these being determined by the 
needs of the individual patient. They consist of selections from the many 
well-known laboratory procedures such as special kidney and liver func- 
tion tests, cardiogram and gastric analysis, and also from the many spe- 
cial examinations carried out by the members of the consulting staff. 
Each step in the study is taken expectantly as it may either confirm a 
tentative diagnosis, eliminate a possibility suggested by the results of the 
earlier study, or, at the worst, indicate other lines of investigation leading 
to an ultimate resolution of the problem. In the course of the work, cer- 
tain of these consultations and special tests have demonstrated so general 
a significance as to lead to their incorporation as a part of the routine. 
In this latter group, for example, falls the eye examination, including the 
measurement of visual acuity, examination of the pupils, ophthalmoscopic 
study, delineation of the blind spots and plotting of form and color fields, 
the several results of which may throw light on a wide variety of condi- 
tions. As will be shown later in the paper, the routine eye examination 
has established a number of new facts of very real diagnostic significance. 

The last phase of the study is concerned with the critical analysis 
of the collected material and leads to a diagnosis, the authority of which 
rests on that of the supporting evidences from which it is derived. It is 
again emphasized that each single test or measurement must be interpreted 
in the light of all related observations. For example, a low basal metabo ic 
rate in an obese pex’son is interpreted with regrettable frer|uency as an 
evidence of thyroid failure. As a matter of fact, it could result from 
partial protein inanition, with or without a complicating endoci ine con 
dition not associated with the thyroid. Obesity is wholly compatible wi i 
an inadequate protein intake as the daily fat and earboh 3 ’'drate con en 
may far exceed the enei-gy requirement of the individual. Inadequate pio 
tein will lower the basal rate independently of the remainc er o i ' 
diet (8). 
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Further, non-eudoeriue causes of departures from the normal must 
he rigorously eliminated by test and observation — ^not opinion — before the 
point in question can he given any weight in support of an endocrine 
diagnosis. The paper already cited (7a, b) offers ample evidence to’ sup- 
port this contention. 

Finally, it must always he borne in mind that the subjective evidences 
of the patient’s own story are the least dependable of all of the material 
available. Honest lapses of memory coupled with the suppression of facts 
and with frank misstatements intended to mislead are all vitiating factors. 
In a consecutive series of 40 eases of syphilis — from which children with 
congenital lues were excluded — 31 subjects denied a previous infection. 

While the subjective data are the least controlled, serious error may 
also appear indirectly in the laboi’atory measurements. Failure to collect 
a full 24-hour urine sample, sophistication of collected material and failure 
to take all of a provocative test meal, when carried out at home, are all 
potential sources of misleading figures. Constant vigilance is essential if 
reliable data are to be secured. 

Finally, while the subjective clinical evidences are less reliable than 
the objective laboratory data, both may be essential to the resolution of 
the diagnostic problem. One other matter presents itself for earefiil con- 
sideration. The presence of organic or functional disease of an endocrine 
gland in an individual patient does not preclude the presence of other 
disease conditions unassociated directly with it. In fact, very many endo- 
crine eases will demonstrate the presence of an intercurrent disease which 
may equal or even exceed in importance the glandular derangement. As 
these superimposed conditions all may influence in some measure the vari- 
ous individual data that make up the disease picture, due account must 
be taken of them. 

To render the matter concrete, a group of 500 endocrine cases has 
been taken from a consecutive series and the relative frequency of the 
complications which they presented ascertained. These figures have been 
compared with the 500 uou-endocriiie cases which were discussed in an 
earlier paper (7a, b). The result of the study is given in the table. 

No definite conclusions can be drawn from the small number of eases 
in the adrenal and pancreas groups, but the frequent occurrence of tuber- 
culosis and of kidney disease in the adrenal group and of syphilis and 
cataract in the pancreas group seems significant. In the main, there is a 
large degree of correlation between the complications and the endocrine 
disorders. When any given complication occurs much oftener in the 
endocrine than in the non-eiidocrine group, it seems logical to assume a 
. causal relationship. In intei'pretiug this table, however, special circum- 
stances in some cases have to be considered. The larger number of men- 
tally retarded patients in the endocrine group rests on the fact that such 
cases were referred for study only where various stigmata suggested a pos- 
sible glandular background. Likewise, primary anaemia and ear disease 
occur with abnormal frequency in the non-endoerine group. We have 
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TABLE I 

Percentile Complication of Primary Endocrine Cases 


Complication 

Endocrine Group 

Non- 

Endocrine 

Group 

(%) 

Group 

Condition 

Pit. 

Thy. 

Gon. 

Adr. 

Pan. 

Total 



185 

100 

125 

15 

15 

500 

500 



5 

8 

6 

40 

0 

7.0 

5.2 


Atrophic Rhinitis. 

0 

1 

3 

0 

0 

1.0 

O.S 


Arthritis 

9 

7 

11 

13 

13 

9.0 

4.8 


Tonsils 

11 

11 

9 

0 

13 

10.-^ 



Sinu.ses 

9 

10 

5 

7 

7 

8.0 

h 5,0 


Other Focal Infections.. . . 

9 

3 

6 

0 

20 

0.6 

1 



.S 

6 

23 

0 

7 

10.8 

4.4 


Psycho-Neuroses 

9 

6 

13 

13 

0 

9.0 

6.0 


Psychoses .’ 

5 

3 

2 

0 

7 

3.8 

3.2 

Nervous System 

Lesions of Brain and Cord 

17 

11 

2 

20 

0 

10. S 

10.0 


Epilepsy 

3 

1 


0 

7 


2.0 


Mental Retard 

6 

4 

0 

0 

0 

3.5 

1.6 


Physical Retard 

3 

3 

0 

0 

0 

2.0 

0.0 


Physical Overgrowth 

1 

1 

0 

7 

0 

0.8 

0.4 


Chorea 

3 

1 

0 

0 

0 

1 .4 




1 

0 

6 

7 

7 

2.4 

6.0 


Obesity 

25 

11 

4 

0 

20 

14.6 



Misc. Bone Diseases 

2 

3 

1 

7 

0 

2.2 


CarcUo-Vasculnr System. 

Heart 

8 

4 

4 

0 

0 

5.2 

l.S 



s 

8 

13 

53 

13 

10.6 

10.0 



1 

4 

4 

7 

7 

3.0 

8.2 


Hypertension 

8 

7 

4 

0 

7 

6.2 

6.0 



0 

1 

0 

0 

0 

0.2 

1.6 


Hemophilia 

0 

0 

0 

0 

7 

0,2 

0.2 

Tumors 

Malignant 

Benign 

1 

3 

3 

1 

1 

0 

7 

0 

0 

7 

1.6 

1.6 

1.2 

2.0 

1 a 


Non-To.vic Goiter 

4 

0 

5 

0 

0 



Miscellaneous Conditions 

Eye 

1 

3 

4 

7 

20 

3.0 

2.S 


Ear, 

3 

8 

4 

0 

0 

■1.6 

13.0 


Skin 

5 

S 

5 

0 

7 

5.6 

4 C 


Allergy 

3 

6 

5 

0 

0 

4.2 

2.4 


Gastro-Intestinal 

1 

7 

6 

13 

0 

4.6 

3.0 


Liver and Gall Bladder. . . 

10 

29 

10 

0 

27 

10.4 

2.6 


Syphilis 

5 

4 

3 

0 

40 

5.2 

11.4 


Pelvic Disease* 

9 

2 

12 

0 

0 

7.2 

3.3 

6.0 


Menstrual* 

4 

2 

4 

0 



1.2 


Infertilityt 

4 

C 

S 

0 


OS 

1.0 


Pregnancy* 

1 

1 

0 






Uncomplicated 

5 

13 

9 

0 

7 

S.4 

3.6 


•Based Upon females alone. ^ 

fBased upon number of patients married. 


made a special study of these conditions. The number of , 

syphilitics may probably be traced to the fact that the disease 
simulated disorders of the ductless glands. The non-endoeiine ai n ■ 
were reported only when the condition was severe, hence t e 
incidence is misleading. The “uncomplicated” cases in the ^ . 

group were normal controls and thus do not correspond to t e en 
group similarly designated. The patients showing T"" eed 

in whom the diagnosis was based on several manifestations. I 
weight alone were considered the dift'erence in the endocrine and 
endocrine groups ivould be much less. 
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Turning to tliose groups where the lack of correlation is seemingly a 
real one, a few comments may be permitted. The low proportion of focal 
infections in the non-endocrine group is somewhat misleading since spe- 
cial studies by which they might have been discovered were fewer in num- 
ber than in the endocrine group. Even making allowance for this fact, 
however, focal infections occur in the endocrine group definitely more 
often than in the non-endocrine. 

The excess of cases of heart disease in the endocrine group does not 
depend upon the thyi'oid factor as might at fir.st be anticipated. It will 
be noted that the combined cardiac and cardiorenal sub-groups are about 
equal in the endocrine and the non-endocrine groups. There is no doubt 
an age element in the distribution, as the non-endocrine subjects were 
older, and it is possible that the difference here is apparent rather than 
real. 

As will be discussed later, the endocrine group and especially the 
ovarian patients had had a large amount of abdominal surgery and this 
may enter as a determining factor in the disproportion of pelvic disease. 
The unequal number of eases of infertility is not as representative as 
these figures would seem to indicate, but there is a real difference even 
without the element of special selection that was operative in this series. 
The patients with neuroses and liver disorders show real differences, and 
these wiU be treated in the body of the paper. 

Reverting to the table, the correlations of each complication with the 
.several individual endoermopathies may be briefly reviewed. Certain of 
them, such as the high incidence of tuberculosis and renal disease in adre- 
nal failure, could well be predicted. The selective influence of ovarian 
failure in producing functional derangements of the nervous system is ap- 
parent, The association of psychosis with all of the endocrines, but some- 
what more with pituitary disease, has been noted in the earlier papers. 
The raw data are in interesting agreement with the preliminary figures of 
the far more comprehensive studies of Hoskins and Sleeper (9) recently 
presented. 

The anatomical relationships of the pituitary undoubtedly account for 
the large number of these patients showing lesions of the central nervous 
system as complicating factors. The fact that mental retardation appears 
only in the pituitary and thyroid groups is presumably due to the fact 
that ovarian failure does not occur at any early age. While the evidence 
is not yet entirely conclusive, the studies of this institution seem to indi- 
cate that the ovary in the hnman race assumes a real hormonie importance 
only at puberty. The testicle, on the other hand, has little or no endo- 
crine significance jn adult years. The few dependable data obtained 
from studies of prepubertal castration in man, however, seem to indicate 
a genuine endocrine function before maturity. 

Physical retardation faUs in the same category and the sole adrenal 
ease presenting overgrowth was the child (Case C-16) already discussed 
in an earlier paper (5). The malnutrition of the ovarian ease is probably 



332 DIFFERENTIAL DIAGNOSIS ENDOCRINE DISORDERS 


due .to neurotic dietary eccentricities. While neuroses are not confined 
to ovarian failures, they are most ofteu found in this group. Victims of 
ovarian failure are notably egocentric. The relative influence of the sev- 
eral endocrine glands in producing obesity is well illustrated. The low- 
incidence of hypertension in the gonad group correlates both with .the 
characteristically low blood pressure of that condition and the freedom 
from arteriosclerotic changes that often occur in hypothyroidism. 

In the cases of non-toxic goiter here recorded the thyi’oids showed 
considerable degrees of enlargement. The question of slight thyroid hyper- 
plasia will be considered later. Thyroid patients are seemingly more sus- 
ceptible to deafness, various forms of skin disease and protein sensitivity. 
No reason for the low incidence of gastrointestinal disorder's in pituitary 
disease can be offered at present. 

The frequent association of gall bladder disease and hepatic dysfunc- 
tion with thyroid failure has already been noted (3) and finds added sup- 
port in the present compilation. The relative incidence of severe menstrual 
disorders in the several groups serves once more to emphasize that these 
conditions are not essentially due to ovarian failure. 

One point requires emphasis. In discussing these data, no attempt 
lias been made to determine specific causal relationships. The data, how- 
ever, do seem to warrant turn conclusions: 

1. The occurrence of most non-endoerine complications in the endo- 
crine group and in the non-endoerine group in so nearly equal numbers 
indicates that significant increase in the presence of a symptom or a posi- 
tive response to a test in the endocrine group is probably due to the 
glandular factor. 

2. Certain non-endoerine disease states seem to be associated selec- 
tively with individual endocrinopathies, although usually represented in 
them all. 

With this general introduction, attention may be directed to the con- 


sideration of the pertinent clinical evidences. 

Sex. That endocrine disordei's are reported more often among females 
than males there can be no doubt. The figures of this institution show 
a ratio of three females to one male, and that this is not due solely to 
psychological factors is attested by the fact that in our pai'allel nou-endo- 


erine group the ratio is three to two. Only the diabetics show an excep- 
tion, the female incidence here Ijcing slightly less than in the non-endocrine 
group. Significant departure from the group average is shown by the 
pituitary which approaches the non-endoerine frequency (63 per cent) 
and by the gonad group which is composed almost exclusively of women 
(96 per cent). The apparently extreme rarity of functional or organic 
change in the testicle of sufficient magnitude to require medical aid ms 


been discussed elsewhere (4). , 

Age. About 60 per cent of the pituitary eases come to investigati 
before they are thirty; the thyroid scatter is fairly uniform tin ou^ mu 
the first six decades; the ovarian diseases seemingly do not begin un 
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after the establishment of the catamenia, but nearly 40 per cent are 
reported during the third decade; adrenal disease is chiefly an incident’ 
of the years from 20 to 50. In general, as shown in our series by com- 
parison of 1250 endocrine with 1000 non-endocrine cases, endocrinopathies^ 
have a somewhat earlier onset than other diseases. 

Age of Onset and Duration. The reports on this event are unduly 
colored by the subjective character of the basic datum, most strikingly 
illustrated in the patients who report the chief complaint as dating from 
birth. A further cause of error lies in the very human tendency to ascribe 
the cause to some striking event in the life history which in many cases 
is wholly unassoeiated with the true condition. Including the congenitally 
defective and those claiming onset at birth, in 38 per cent of the pituitary 
cases the beginning of the chief complaint is dated before the eleventh 
birthday, while but 20 per cent of the thyroid and 10 per cent of the 
gonad disorders fall in this decade; the non-endocrine record shows 14 
per cent. Sixty-four per cent of the gonad disorders are reported as 
beginning in the second and third decades ; all of the remaining percentile 
values show an approximate uniformity, the major differences being com- 
pensated before the thirty-first birthday. The concentration of the gonad 
eases in the latter half of the second and the whole of the third decade, 
normally the period of largest fertility, is possibly suggestive. 

As the duration of the disorder is calculated from the alleged date of 
onset, it is equally subjective. For what value may be in them, it may 
be recorded that assuming conventionally for intervals (a) less than one 
year, (b) from one to five, (e) five to ten, and (d) over ten years, the 
endocrine distribution is practically uniform throughout. The non-endo- 
crine group concentrates in the second period '(43 per cent) at the expense 
of the first (13 per cent). 

Chief Complaint. The patient’s presentation of the case hinges di- 
rectly on the chief complaint or, in the great majority of instances, com- 
plaints. From its subjective character, this may be the least important piece of 
evidence in the entire study, depending as it does on a variety of mental 
factors as well as physical elements. The neurasthenic with a long circum- 
stantial tale in which real and fancied disabilities are hopelessly interwoven 
stands at one extreme while the emulator of the Spartan youth imbued 
with a morbid fear of self-revealment defines the other. Ladies over 100 
per cent above their predicted weight scorn to list obesity among their dis- 
abilities, while others, fully 20 per cent below their predicted normal, 
offer overweight as the reason for their reference to the clinic. 

With the dominance of the subjective element, a wide scatter is to- 
be anticipated in the symptoms as offered. Certain of them, however, 
recur with a frequency that both breeds confidence in their existence and 
also lends to them a possible diagnostic significance. 

With a just recognition of all of these factors, and in the interest of 
economy of space, discussion vn\l be limited to those individual points 
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which show differences of diagnostic significance. More complete and 
detailed analysis must be reserved for later presentation. The omission 
of a large number of symptomatic data does not mean that they have been 
ignored in the analysis but that their inclusion would be confusing. This 
applies particularly to the many non-endocrine conditions discussion of 
which must be limited to basically significant differences. 

Fatigue. Reports of asthenia and of a fatigability wholly dispropor- 
tionate to previous physical exertion is a common complaint in all of the 
endocrine disorders. Least in evidence in pituitary disease (48 per cent) 
and most in adrenal disorders (93 per cent), it definitely suggests an endo- 
erinopathy. Non-endocrine states with very high incidence of fatigue are 
tuberculosis, cancer, and primary anaemia. 

"While no attempt should be made to delimit the picture too sharply, 
the fatigue story of the several endocrine entities shows certain possibly 
suggestive differences. In pituitary disorders, a loss of endurance is a 
marked feature. There is no asthenic crisis as with the adrenal, but the 
day’s productivity becomes less and the effort greater to produce even a 
meager return. The thyroid patient awakes unrefreshed, but as the day 
progresses there is an improvement. At some time, vai’ying greatly among 
individuals, an apex of well-being is reached which, while never high, con- 
trasts favorably with the condition on awakening. The peak, however, is 
soon passed and the patient rapidly declines to a level of real exhaustion 
which persists. In ovarian disease the patient is just “tired all the time,” 
a subjective element being especially noticeable. Finally, the adrenal case 
in the earlier stages shows an intermittency ; brief periods of well-being 
are rapidly followed by periods of real exhaustion from which the patient 
recuperates only to repeat the cycle. As the condition progresses, the 
.asthenic intervals become longer and finally determine the terminal con- 
dition. 

Tremors. While the condition is pathognomic in hyperthyroidism, 
and of frequent report in the dysfunctional states of this gland, all of the 
endocrine group, particularly the ovarian failures, show a fairly high 
incidence. Asthenia and nervous instability, from whatever cause, are 
factors in its production. 

Nervousness. This is one of the most subjective of all reported symp- 
toms. It is an omnibus term, including a number of aspects of nervous 
instability and not infrequently is offered as an excuse for selfi-shness, 
undue irritability, and kindred personality defects. A by-product of 
numerous non-endocrine disorders, it is dominantly present in all of the 
endocrine, least apparently in the pituitary cases, and an invariable fea- 
ture of ovarian failure. The psyehoneurotic group and that of the eentia 
nerve lesions account for the main portion of the non-endoerine eases, bu 
syphilis and cardiovascular disease each make an appreciable contribution 

to the total. 
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Paraesthesias. Numbness, formication, and cramps are frequently 
reported by thyroid and adrenal patients, less often in the other endocrine 
states. As symptoms, they occur with like or even greater frequency in 
a number of non-endoerine conditions. 

Pain. In the endocrine group pain is freqnently not localized with 
any marked specificity but is rather a generalized condition. Of frequent 
report in hyperpiWitarism and Addison’s disease, the highest incidence is 
fonnd in the group of ovarian failures. In fact, any symptom associated 
with a pain impnlse is usually found most frequently in this group. Thus, 
headache is common among the hypogonad patients, exceeding in frequency 
the report of the pituitary group, in which there may be a material cause 
for the symptom. 

Obesity. All of the major endocrine groups show a high incidence of 
this symptom, although its report as a complaint lags far behind its actual 
frequency of occurrence. The pituitary leads with nearly 50 per cent, 
while one in three of the thyroid subjects and one in four of the ovarian 
failures are at least 15 per cent overweight. The selective girdle distribu- 
tion of the pituitary may merge to a suggestion of the generalized thyroid 
type in patients who are more than 100 per cent above prediction. 

In ovarian failure a fat body with thin legs is common. Localized 
evidences such as the supraclavicular pads of thyroid failure are easily 
obscured in the truly ohese. Ci’itieal analysis demonstrates the unwisdom 
of basing a diagnosis on fat distribution. A large number of non-endo- 
crine states are associated with overweight, not the least significant of 
which is simple gluttony. 

Underweight. While rarely figuring as a chief complaint, it is of 
relatively frequent occurrence. Many hyperthyroid cases show under- 
weight and as many thj^roid failures were below as were above prediction. 
Early in these studies a type of thyroid failure was recognized on objec- 
tive grounds which departed notably from the conventional picture of 
hypothyroidism. These patients were thin; mentally and, in some meas- 
ure, physically, alert ; not sluggish ; did not exhibit myxedema and offered 
yet other significant departures from convention. They presented, how- 
ever, typical laboratory pictures (including basal rates below — 30 per cent) 
and showed a normalizing of the clinical and laboratory picture, including 
gain in weight, under the stimulus of thyroid therapy. The condition has 
been described elsewhere (3, 10), Rapid upwai’d changes in weight are 
suggestive of a modified endocrine status, Avhile the opposite condition sug- 
gests equally Avasting nou-endocrine disease or an endocrinopathy. 

Overgrowth. This does not include early sexual maturity and usually 
implies a pituitary disorder. An influence of the testicle in prepubertal 
years has been recorded by others. Unfortunately there are no cases in 
this series in AA^hich a testicular involvement could Avith certainty be dated 
prior to maturity. In this particular field, in which unbridled speculation 
has played so dominant a role, it seems best in this summary to adhere 
to observed facts. 
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Under groivth. Both thyroid and pituitary disease are associated with 
this state as, equally, are injuries to the central nervous system and syphi- 
lis. As might be anticipated, the ovary seems to play no part in producing 
this condition. 

Mental Retardation. Again, only the pituitary and thyroid seem to 
be involved. An interesting fact is that but half of the children referred 
to as feeble-minded are found to be so on careful psychometric study. 

Disorders of the Eye. The results of actual measurement will be con- 
sidered later. Pain, blurring of vision, and spots before the eyes are fre- 
quently reported in the ovarian cases. The association of cataracts with 
diabetes is well knowm. Poor vision is a uniform report, the pituitary 
showing no superior influence traceable to its anatomical relationships. 
Fatigue is also a common and characteristic symptom. 

Disorders of the Ear. Tinnitus is a common endocrine complaint most 
often reported in the ovarian eases, as also is a record of pain. 

Disorders of the Nose. The entire endocrine group is seemingly sus- 
ceptible to colds and to catarrh. Over 50 per cent report one or the other 
or both. Both the pituitary and gonad groups report epistaxis with sig- 
nificant frequency. 

Teeth. While one in ten of endocrine and non-endocrine subjects 
alike have had all the teeth removed, a poor condition of these important 
structures is much commoner in the endocrine group. The ovarian eases 
lead, the thyroid group comes next, while those with pituitary disease 
are but slightly superior in relative numbers to the non-endocrine group. 

Goiter. Inasmuch as a thyroid enlargement is frequently the sole 
basis of a diagnosis, it is interesting to note that while 11 per cent of the 
thyroid subjects complained of this condition, 3 per cent each of the 
pituitary and ovarian patients made a similar report (See “physical exam- 
ination” later). 

Disorders of the Cardiorespiratory System. Dyspnoea without pal- 
pitation is a strikingly frequent secondary report in ovarian failure, as is 
pain in the chest. One in eight of the thyroid patients reported either 
dyspnoea, palpitation, pain, or cough as a chief complaint, while the pitui- 
tary and gonad figures are respectively 0 and 5 per cent. Cough is sig- 
nificant as a report only in hyperthyroidism. 

Disorders of the Gastrointestinal System. As a chief complaint, con- 
ditions associated with the alimentary tract are encountered in all of the 
endoerinopathies, the pancreas and adrenal leading. Nausea and vomitmg 
are frequently recorded in all; the ovarian group leads in the report o 

pain, the adrenal in flatulency. _ . . , x 

The reports of jaundice are really interesting. As an earlier ineiden , 
it was repoided by a smaller group of pituitary subjects than were actually 
demonstrated to have disorders of the liver and gall bladder. This was 
repeated much more strikinglj’- in the thyroid group where the lelativc 
percentages were 10 and 29 respectively. It is certain that a portion ot 
the hypogonad subjects interpreted sallowness of the comp exion (an 
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possibly earlier chlorosis) as jaundice, although the group as a whole 
showed a 10 per cent incidence of demonstrated hepatic dysfunction (See 
Table I). Two of the pigmented adrenal patients reported their skin con- 
dition as jaundice and, on the other hand, the two diabetics reporting this 
condition were but half of the number presenting the “bronzed” type of 
the disease. 

Constipation is a usual, diarrhoea a x'are report. In the former con- 
dition the thyroid and gonad groups show the highest incidence. It is to 
be remembered that the tei’m is a relative one. Adrenal patients have 
genuinely poor appetites. 

Disorders of the Genito-Urinary By stem. The concomitant involve- 
ment of the kidneys in adrenal disease is the outstanding feature. Noc- 
turia is common to all, dysuria characterizes the ovarian patients. 

Disorders of Menstruation. This topic will be discussed more fully 
later. They were a chief complaint in 15 per cent of the ovarian cases 
and 10 per cent of the pituitary. Nearly half of the former complained 
only of dysmenorrhoea, this fact influencing in a misleading manner the 
figures for the chief complaint. 

Abnormal Temperature Sensations. The adrenal, gonad, and thyroid 
patients complained of cold in the order named. If “hot flashes” be elimi- 
nated, the opposite condition was rarely mentioned. 

To summarize the foregoing briefly, the following may be stated : 

In the main, the patient’s complaints fail to indicate any real endo- 
crine influence. Definite exceptions ai*e found in reports of fatigability, 
disordei’s of dentition, dyspnoea alone and pain in ovarian failure, suscep- 
tibility to infections of the upper respiratory tract, mental retardation in 
pituitary and thyroid disease, overgrowth in pituitary disease, and the gen- 
eral observation of obesity with possibly a significantly selective distribu- 
tion. Less certainly or significantly should be named “neiwousness,” noc- 
turia, hypothermia, together with canker, skin diseases, and cough asso- 
ciated with the several types of thyi’oid disease. Further, no one of these 
conditions can be regarded as more than suggestive, very appreciable rep- 
resentation of each of them being found in the non-glandular group. In 
other words, the positive yield is small and concerns itself with trends, 
not definitions. On the negative side, however, the case is much more 
hopeful as every symptom points the way for further investigation, the 
concrete return of which may be the definite inclusion or exclusion of 
really significant factors. The suggestive quality of this type of evidefiCe 
cannot be overestimated ; it is vital to an adequate consideration of every 
ease. But its straightly defined limitations should ever be borne in mind 
and give pause to an enthusiasm that would erect a final diagnosis on so 
uncertain a foundation. 

Family History. Cancer and tuberculosis are very generally reported 
in both major groups. Diabetes is foui^d in 9 per cent of the endocrine 
and 7 per cent of the non-endoerine group, while the similar figures for 
familial thyroid disease are 7 per cent and 3 per cent. Recognizing that 
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pituitary disorders have been less frequently recognized in the past from 
their usual lack of easily recognized stigmata (acromegaly being of course 
an exception), the figures for a familial endocrine influence certainly fall 
short of the truth. Even so, the data obtainable are striking and evidence 
a real influence in the establishment of what may be termed a constitu- 
tional endoerinopathie tendency which is not specific to the gland involved. 

A family history of endocrine disease is obtained in pituitary dis- 
orders, 21 per cent; thyroid, 14 per cent; ovary, 17 per cent; adrenal, 13 
per cent ; pancreas,' 33 per cent ; non-endoerine group, 10 per cent. 

Obesity is reported as a family trait seven times as frequently in the 
endocrine as in the non-endoerine group. It, like non-toxic goiter, how- 
ever, is greatly influenced by outside considerations; the large dispropor- 
tion is none the less suggestive. 

Past History. In largest measure, these data realize their true signifi- 
cance only in providing a background in the individual ease. For example, 
castration determines an unmistakable endocrinopathy in the individual 
subjected to it, but the fact is Avithout meaning in indicating any trend 
of Import for differential diagnosis. Earlier encephalitis influences the 
individual greatly but does not bear on the general problem. Earely does 
analysis yield figures which warrant interpretation in terms of general 
or specific endocrine cause or effect. The folloAving discussion Avill be lim- 
ited to the few observations which are seemingly pertinent. 

(a) Previous Diseases. A history of earlier tuberculosis is found 
Avith unique frequency in the group of adrenal eases. 

Tonsil and sinus infections appear AA'ith much greater frequency in 
the endocrine group ; the distribution is general. 

The report of earlier venereal disease is significant only as it empha- 
sizes the unreliability of personal report on this point. 

The remaining conditions, nineteen in number, shoAV a general scatter 
that is devoid of significant trend. 

(b) Surgical History. Nearly half of the endocrine subjects had had 
one or more tonsillectomies, a much higher proportion than in non-endo- 
erine cases. The same disparity AAms evident in sinus operations, though 
the total number Avas much smaller. 

The ovarian subjects shoAved a much larger percentage of appendec- 
tomies than any other group ; in fact, they nearlj’’ equaled the sum of the 
thyroid and pituitary patients reporting it. Furthei*, they reported nearl}'^ 
three times as many repair and suspension operations and hysteiectomy 
had been performed in 8 per cent as against 2 per cent in the thyroid 
and 1 per cent in the pituitary groups. Seven per cent had had one ovary 
removed, the total relative incidence in the other tAvo major endocrine 
groups together. Finally, 15 per cent had been castrated, this last, of 
course, being a record confined to„this group alone. 

The association of ovarian failure AAuth abdominal section is Avort } 
of brief further consideration. Omitting complete castration and dilata- 
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lion and curettage (in which hypo-ovarians show a marked superiority in 
numbers), the following relationship obtains: 

Table II 

Percentage of women showing at least one operation requiring 

abdominal section. 


Pituitary 17% 

Thyroid 14% 

Ovary 42% 


The patent association here is frankly susceptible of two interpreta- 
lions. The first, namely, that ovarian failure predisposed to the develop- 
ment of disease in the abdominal and pelvic organs would have a far 
firmer foundation if the operations recorded were confined to the internal 
genital apparatus. This is, however, far from being the ease. On the 
•other hand, it seems a supportable thesis that the manipulation incident 
to the various operative procedures, possibly through indirection, may 
lower the functional levels of these important glands. The question can- 
not he settled here, but waiving factors of causation, it seems fair to say 
that a history of abdominal interference offers a suggestion of possible 
•ovarian failure. 

(c) Traumatic History. The pituitary cases definitely exceed the 
other major endocrine groups in the report of head injuries and equal the 
uon-endoerine group which contains a number of patients with traumatic 
injuries of the central nervous system. 

History of the Catamenia. This will be only briefiy touched on as 
the topic is to be treated in detail elsewhere. An analysis of some nine 
hundred endocrine cases shows nearly 10 per cent maturing before the 
12th birthday. Only the ovarian group shows significantly lower figures 
(5.5 per cent). Nearly 20 per cent show a delayed onset, with the 
function not established before the 15th birthday. Recognizing 
that these limits are conventional, they none the less serve to establish 
relative values. Incidentally, the figures in the non-endocrine group are 
substantially the same, a fact which urges conservatism in the interpreta- 
tion of an abnormal menstrual history. 

Further considerations deal with the interval of the rhythm and with 
the duration and amount of the flow. Waiving the niceties of a detailed 
statistical analysis, the following conclusions may be noted, recognizing 
that they define tendencies only: 

Endocrine disease in general is associated with "a larger percentage 
of menstrual irregularity than is found in an equivalent non-endocrine 
group. 

Pituitary disorders tend to produce a prolonged interval with normal 
or progressively scanty flow. 

Thyroid disease is associated with a true irregularity, the interval 
•being both longer and shorter in the same individual and the flow at times 
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scanty, at others profuse. This latter is far more characteristic of thy- 
roid disease than of any of the other endocrine states. 

Failure of the ovaries follows the general course of the pituitary cases, 
but the scanty periods manifest themselves earlier after the interval has 
begun to lengthen. 

The adrenal eases differ only in degree from the pituitary, with in- 
creasing interval and usually normal flow. 

Many non-endocrine conditions produce similar pictures but with defi- 
nitely lessened frequency of appearance. 

The one basic fact to be learned from this consideration is that men- 
strual irregularity does not inevitably imply a primary ovarian failure. 
Actually about 40 per cent of the hypogonads are entirely normal and 
another 40 per cent abnormal only in interval or amount. 

Marital History. This topic also will be touched i7pon very briefly 
as extensive studies are shortly to be reported. About 50 per cent of all 
of the groups under consideration had been married one or more times. 
A single exception was the adrenal group with but 29 per cent. Fertility 
data are not highly significant as the study of the single patient deals 
with but one partner. As presumably, however, the same factors operate 
in each group, the relative data have a modest significance. 

The endocrine patients were definitely less fertile than those with 
non-endocrine disease even though the latter group contained an appre- 
ciable number of syphilitics and patients with other conditions recognized 
as influencing fertility. The pituitary shows the same relative number of 
conceptions per marriage as does the non-endocrine group ; the other endo- 
erinopathies a lower value, the thyroid, gonad, and adrenal following in 
the order named. All of the adrenal pregnancies were successful (the 
small number involved robs this fact of real statistical significance) and 
three in four of both the pituitary and thyroid pregnancies terminated in 
viable children. Only two in three impregnations of the ovarian subjects 
yielded living issue, there being a high incidence of miscarriage. As their 
percentage of reported abortions was also the highest, it may well be that 
the large total of miscarriages was more apparent than real. Whatever 
the agency, nearly half of the ovarian cases were unproductive, about one- 
third of both the pituitary and thyroid groups, and only one-fourth of 
the non-endocrine series. 

It seems warrantable to conclude that endocrine disease constitutes 
one hindrance to a fertile union and that ovarian disease seems to exercise 
a larger measure of influence than do the other members of the gioup- 
The second is tentative and possibly subject to revision; the first is 
established. 

PHTSICAIi EXAMINATION 

While the data under this caption are far more objective in character, 
there yet remains a subjective element for which due allowance must be 
made in interpretation. 
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Development and Nxotrition. The actual development of the individual 
as reported here is in largest measure a matter resting on the judgment 
of the examiner and inevitably influenced by the state of the patient’s 
nutrition. Gross developmental defects are patent, but in the inspection 
of the average non-deformed individual the criteria for designation will 
show a fairly wide range. If the usual assumption he made that these 
adverse factors will operate uniformly in groups of sufficient size to absorb 
mdividual variation, the figures assume a certain significance. The endo- 
crine group records a slightly larger incidence of individuals showing 
good development than does the non-endocrine, the pituitary leading by 
an appreciable margin. This record is remarkable as the endocrine glands 
are conceded to be potent regulators of growth and development. It must 
be remembered, however, that the large majority of the endocrine eases 
studied were in adult years and the onset of the prevailing difficulty had 
very frequently postdated the growth period. With this consideration the 
apparent contradiction disappears and the conclusion to be drawn from 
the developmental report is that it has no selective significance in any gen- 
eral sense. Naturally, reservation is made in favor of the dwarf or the 
giant, but this condition affects the individual, not the group. The achon- 
droplasies of these series were all Avithout evidence of any endocrine dis- 
order and showed a relatively high incidence of luetic taint. 

The nutritional values reflect the early reports on weight. The pitui- 
lary shows the most pronounced tendency toward overweight, the adrenal 
the least. The thyroid partition is striking in that the three percentile 
values for normal, ovemveight, and underweight are 34, 33, 33, a fact that 
is somewhat far reaching in its significance. 

The thyroid cases show a higher association with eczema, psoriasis, 
and keloid, the gonad patients with acne. There is no real differential 
significance as all of the groups show an incidence of some kind of skin 
eruption equal to one in four. 

While only the adrenal patients showed frequent pigmentation, a 
few hyperthyroid subjects exhibited skin changes characteristic of this 
condition. Four of the diabetics were of the bronzed type ; they Avere all 
referred as potential cases of Addison’s disease. 

Marked varicosities, chiefly in the loAver extremities, are frequently 
observed in pituitary disease. Slight vai'icose enlargement is a fairly gen- 
eral finding throughout the entire endocrine group. 

The amount and distribution of the hair in various parts of the body 
requires the exercise of great caution in its interpretation. Such factors 
as race, employment, and similar wholly extraneous agencies may pro- 
foundly aft’eet either standards or occurrence. 

Broadly speaking, thyroid failure tends to produce loss of hair from 
the vertex in individuals whose age does not make the occurrence a nat- 
ural one. The interpretation of abnormal arrangement of the eyebrows 
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in ternis of thyroid failure has notably less to recommend it as a sound 
diagnostic procedure. 

Hair on the face usually follows the course of that on the body, 
although females with facial hypei-trichosis and normal body hair are not 
uncommon. General hypertrichosis and particularly a male distribution 
of pubic hair is most certainly associated with pituitary disease and with 
ovarian failure. Its attribution primarily to tumors of the adrenal cortex 
is not warrantable (4), although they are seemingly also a factor. Scanty 
body and facial hair is associated both with pituitary and thyroid con- 
ditions, more marked in the former and chiefly in cases of an underaetivity 
beginning in the earlier years of growth and development. Loss of body 
hair in the adult, in the writer’s experience, is more frequently met in 
pituitary than in thyroid disorders, although observed in both. In rela- 
tion to the pubic hair alone, with its normal differentiation dependent on 
sex, it may be brieflj'- stated that male distribution of pubic hair in the 
female .suggests ovarian or pituitary disease, scanty noi’mal distribution, 
pituitary or thyroid. Notably heavy normal distribution in the male sug- 
gests pituitary, female distribution the same gland or possibly the thyroid, 
while a scanty adornment of the pubes is found in both pituitary and 
thyroid disease. In addition, heavy pubic hair growth may be associated 
with disease of the adrenal cortex. 

Eyes. With the exception of the mechanical effect of pituitary tumor, 
exophthalmos in hyperthyroidism (to which it is not exclusively confined) 
and cataract in diabetes, no specific and characteristic eye effects, de- 
monstrable by routine examination, are traceable to endocrine influence. 

Nose. Deviated septa, nasal discharges, and tender sinuses are fre- 
quently found throughout the endocrine series. 

Teeth. Examination of the dentition serves to confirm the reports in 
the history. Actually the incidence of poor teeth is higher than the report 
in all the endocrine groups save that of the highly .subjective ovarian fail- 
ures; an endocrine association with poor dentition is apparent. 

Tongue. Tremor of the tongue is not confined to the thyroid patients, 
although exhibited somewhat more frequently by them. The ovarian cases 
also show a relatively high frequency. 

Tonsils. The earlier records showed an apparent endocrine associa- 
tion with tonsil infection, both in the reports of previous tonsillitis and 
of tonsil operations. Physical examination confirms and augments the 
earlier record, nearly twice as many endocrine as non-endocrine cases 
.showing definite infection. This is the more striking as many more of the 
endocrine patients have had tonsillectomies. The recognition of infected 
tonsillar remnants should operate about equally in both major groups- 
An association is certainly proven ; if it be causal or resultant remains to 
be resolved. 

Thyroid Enlargement. The present findings were in some measuie 
foreshadowed in the earlier comment on goiter. Actually, thyroid enlaige- 
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ment was observed as follows : Pituitary 18 per cent, thyroid 34 per cent, 
ovary 25 per cent, non-endoci'ine group 10 per cent. While the thyroid 
naturally leads, the occurrence is too frequent in the other endocrine 
groups for the observation to assume marked diagnostic meaning. Fur- 
ther, two-thirds of the proven thyroid cases did not show significant 
hyperplasia. 

Breasts. Growth abnormalities of the breasts show a significant fre- 
quency only in pituitary disease, though under-development is associated 
fairly often with ovarian failure. The fat breast of the very obese male 
does not enter into this consideration as it is only one expression of the 
obesity. 

Heart. Murmurs are significantly frequent in both pituitary and 
thyroid disease, while the ovarian eases show an even more .striking ab- 
sence of this sign. 

Tachycardia characterizes the overactive and dysfunctional thyroid 
cases and in lesser degree, though not in frequency, the ovarian failures. 
Significant bradycardia is ehiefiy found in the hypothyroid group. ‘ 

Abdomen. A generalized tenderness is characteristic of the hyper- 
sensitive ovarian failure. Its report in the obese is sometimes due to a 
well-meant enthusiasm in overcoming anatomical obstacles. 

Male Genitalia. One in three of both the thyroid and pituitary groups 
show abnormalities such as general atrophy or hypertrophy, and unde- 
seended or atrophic testicles. The large incidence in the small male gonad 
group is to be anticipated, and in every positive case not a castrate was 
a post-orchitic atrophy following mumps. The overgrowth of the external 
genitalia in pituitary disease is the only feature of apparent single 
association. 

Spine. Lordosis appears with significant frequency in the pituitary 
and thyroid groups and the few cases with kyphosis only in the former. 
Tenderness along the spine is reported in significant measure only in the 
gonad cases and is seemingly but one more instance of the dominance of 
a pain element in their picture. 

N euro-Mitscular System. In the main, the weight of the significance 
of abnormality in this field lies in the suggestion of complication rather 
than of specific endocrine effect. Increased and diminished knee jerks are 
found in all groups and the percentile representation denies any specific 
influence of an individual gland. 

Mental States. There were fewer cases of real mental retardation and 
more of psychosis in the endocrine than in the non-endocrine group. In 
the latter category the gonad and pituitary groups show a slight prepon- 
derance but not sufficiently to have differential significance. The field here 
is a new one to objective study and is of vital importance. It will form 
ihe topic of a later publication. 

Personality. The prepubertal pituitary ease is frequently that of a 
child with a behavior problem. Eeal mental retardation is found with 
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certainty only in the Frolieh syndrome; with many of the others, wan- 
dering attention is the real cause of the report. Many of these patients 
normalize spontaneously duxung the physiological readjustments of adoles- 
cence. In the really defective eases the glandular state may be no more 
than secondary to injury to the central nervous system. This is peculiarly 
true in patients with inereased intracranial pressure. 

In adult years, the pituitary eases, unless carrying an initial handicap 
as suggested above, include a large percentage of noi’mal people and not 
a few whose intelligence is distinetly superior to the average. A small 
number show apathy, indifference, a heavy ill-nature, and mental sluggish- 
ness; they are less characteristic than those previously described. 

While the cretin is the prototype of congenital thyroid failure, many 
children are found with hypoaetive thyroids who depart definitely from 
the elassie pieture. They are mentally i-etarded or, at best, sluggish and 
are ill-natured with a heavy sort of negativism. They are incooperative 
and frequently asocial. 

The personality in the adult thyroid case reflects in some degree the 
functional level of the gland. In the hyperactive and transition eases the 
subjects are tensely nervous and usually exhibit a marked degree of insta- 
bility which ti’anslates itself into an easy irritability, fearfulness, and ap- 
prehension. Thyroid failure also i*esults in a nervous instability which, 
however, finds expression in other terms. The subjects are self-centered, 
negativistie, and truculent, but the condition of ill-nature is of the type 
of a deep heavy anger rather than a sharp outburst. They resent the 
necessity of cooperation but manifest the reaction in a negative rather 
than positive form; they are sullen rather than aggressive. 

Mental sluggishness is a fairly common feature of failure with myxe- 
dema and a normal mentality in the amyxedemic type is generally seen. 
The other function levels offer nothing distinctive. 

In ovarian failure the subjects are insistently egocentric and that m 
a shrill and voluble fashion. They are highly incooperative and selfish 
but in a positive manner, the antithesis of the thyroid type. Their condi- 
tion affords fertile soil for the growth -of the major forms of hysteida. 

The male castrate exhibits a profound mental depression but is other- 
wise normal. Even this inhibition has been known to be dissipated by the 
demonstration of a partial masculinity [see (4), Case B-42]. 

The social I’eaetion in adrenal failure is conditioned bj’’ the veiy leal 
asthenia that characterizes the disease. 

Section II 

Laboratory Measurements 

The body of this portion of the paper will be devoted to a discussion 
of certain of the objective findings obtained by direct measurement oi a 
oratory procedure. These form the group of objective facts on w iic 
method of diagnosis is based. As previously stated, they are not compe- 
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tent in themselves to determine the diagnosis, but in addition to their im- 
portant specific significance they offer fundamental criteria for the true 
evaluation of the more subjective portions of the study. 

In the discussion of the clinical evidences it was usually possible to 
consider each endocrine gland as an entity, and only occasionally did the 
permutational influence of different function levels enter into considera- 
tion. With the present series of facts, on the other hand, amounts as well 
as directions are important, and many of the more valuable differential 
data derive their ultimate significance from the quantitative relation. On 
this basis the presentation of trends is both more significant and practical 
than that of actual averages, since the inclusion of incipient and early cases 
in a general series dilutes the differential values so strikingly exhibited in 
the established individual case."^ 

For purposes of definition “hypofunction” is used for that condition 
most certainly produced by surgical ablation of the gland, or with prac- 
tically equal authority when it can ultimately he shown to have been de- 
stroyed by disease. Presumptively the like designation is correct in those 
functional states where the disease picture is identical in kind with that 
of demonstrated insufficiency. 

“Hyperfunction’’ designates a condition in which all of the factual 
evidences are directly opposite to those characterizing the known hypo- 
functional state. 

“Dysfunction” is that condition in which individual findings are 
found simultaneously which are associated with both augmented and de- 
pressed functional levels in the given gland. These may arise in transition 
states of functional involution or from different function levels in the 
several structures of the composite glands. 

To save space and render the data more concrete, the significant facts 
may be presented in tabular form. Further, since trends are to be con- 
sidered, simple symbols may be used Avhich require a word of explanation. 

For those measurements where the qualitative appearance of abnormal 
findings is the significant datum, the symbols and 0 will he used in their 
usual connotation. The significance of the majority of the data, however, 
depends upon the direction and amount of departure from the level ob- 
served in health. It may be said that all changes reported here are based 
upon comparison tvith the results of an elaborate series of control studies 
conducted with groups of demonstrated healthy individuals. 

The symbol > is used to designate increase, the magnitude of the tend- 
ency finding expression in the number of symbols used. The opposite 
symbol < indicates decrease, and uses the same conventions. The letter N 
indicates normal performance. When the tendency is variable the first 
symbol indicates the usual trend, the second a less frequent but still signifi- 
cant alternative. 


•In the .yibspoupnt discussion If will he understood that the statements refpr nnlv fo 
experience in the human race. The delimitation of study to this group imposes certain ohvloils 

compensated by the direct ’^applicabllUy °of ?hl 
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In the tabulation only the hypofunetional states will be usually con- 
sidered. Only the thyroid and pituitary, of the five glands under consid- 
eration, exhibit other function levels with certainty and significant facts 
associated with these latter will be treated in the text. Where mention is 
omitted it may be assumed that the findings for the higher function levels 
repeat those observed in failure. 


TABLE III 

Physical Measurements 
Endocrine Hypopunction 


Observation 

Pit. 

Thy. 

Ov. 

Tes. 

Adr. 

Weight 

>> >• 

>> or < 

N or > 

N or > 

<< 

Lung Volume 

N or < 

< or < < 1 

N or < 

N 

<<< 

Temperature 

N 

< 

N 

N 

N or < 

Pulse 

N or < si. 

< or < < 

N or > 

N or < sl. 

N or si. > 

Respiration 

N 

< or N 

N or > 

N 

N or > 

Blood Pressure. . . Sys. . . . 

< sl. 

< or < < 

< or < < 

< sl. 

< < or < < < 

Dias. . . 

< si. 

< or < <t 

< or << 

< si. 

< < or < < < 

Alveolar COs 

N 

N 

<< 

N 

< 


■"Tile Lorain-Levy type is a significant exception. 
tSee text. 


W eight. Pituitary failure not only conduces to obesity but the tend- 
ency is more pronounced and the degree of overweight relatively greater 
than with the other glands. 

Thyroid failure shows a similar but less marked tendency both in 
degree and kind. The subject of the associated type -without myxedema is 
usually underweight and gains flesh under the normalizing influence of 
thyroid therapy. 

Ovarian failure is more frequently associated with normal weight but 
a tendency to obesity is unmistakable though less pronounced. The male 
castrated in adult years shows a tendency to maintain a normal weight. 
Less frequently obesity of moderate degree is observed. If the basis of 
the mutilating operation were a wasting disease, as is frequently the case, 
some degree of underweight may persist for many years after the event. 
The fat eunuch is seemingly the product of a prepubertal emasculation. 

The adrenal subjects, from the character of the underlying etiology of 
their condition, show a definite tendency toward emaciation. Obesity does 
not preclude the existence of Addison's disease but usually indicates an 
early stage of the condition [See (5) Case B-977]. 

Pituitary dysfunction determines a tendency to obesity only loss 
marked than that of bilobar failure. The appearance of the condition 
in the hyperfunetional eases may be an evidence of beginning functioua 

involution as the usual habit is a normal weight. 

The thyroid shows a wide swing in weight extremes as the patien 
with hyperfunetion shows an emaciation that is one expression of the m- 
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creased metabolism. The dysfunctional patients are usually of normal 
weight, but may exhibit either some measure of emaciation as a residuum 
of earlier hyperfunetion or an incipent obesity which 'foreshadows the 
approach of established glandular failure. 

Lxmg Volume. This quantity, often picturesqnely called the vital 
capacity, is readily determined with the spirometer, and has demonstrated 
a real significance. 

Pituitary failure, even when coupled with a marked obesity, usually 
produces but minor downward changes in the quantity, and not a few 
subjects give readings even superior to the somewhat exacting normal 
standard. Hypofunction of the thyroid, on the other hand, uniformly 
lowers the observed value below that of prediction and in many cases far 
below that to be inferred from the general physical impairment. Ovarian 
failure follows the usual trend of the pituitary in sense and amount ; the 
male gonad case is normal. Marked depression is noted in those adrenal 
eases in which the characteristic asthenia is well established, as in Addi- 
son’s disease. It is much less marked in the group conventionally desig- 
nated as “hypoadrenalism.” 

The test is peculiarly susceptible to subjective influences, and a lack 
of hearty cooperation may give values far below the truth. , Hyperactive 
thyroid subjects perform as do the established failures; the dysfunctional 
group approach a normal level of performance. 

Temperature. The body temperature is important both for sug- 
gestion of intercurrent disease, and for its direct influence on the basal 
rate interpretation. With the exception of the thyroid in marked degree, 
and the adrenal in much lesser measure, no specific endocrine influence is 
apparent. With thyroid failure there is a depression of the temperature 
of no uncertain proportions. Values below 97° and, rarely, beloAV 96° 
have been recorded. The hypothyroid “feels the cold” and frequently 
the body temperature offers a partial explanation. This thermal effect 
apparently disappears in the other functional levels of the gland. While 
there may be a slight upward tendency in hyperfunction, it is far from 
marked and many of the patients are entirely normal in this respect. 

Pulse. The pituitary failure shows a slight downward tendency which 
is rarely marked and frequently absent. This latter is not due to a nervous 
response, as measurements repeated daily over appreciable intervals and 
under non-disturbing conditions attest. The pulse of the thyroid failure 
is always slow, and in extreme cases values below 40 are not unknown. 
Where the functional condition is well established outside disturbing agents 
have but slight effect on the rhythm; in patients merging from an earlier 
dysfunction, excitement may produce a tachycardia which is transitory, 
as demonstrated by repeated observations. The ovarian cases give normal 
or somewhat increased pulse rates. The nervous instability so character- 
istic of these patients is certainly a factor in the latter. There seems to 
be, however, a true if slight accelerating impulse in the condition. Removal 
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of the testicles, where any influence can be recognized, seems to exercise a 
slight slowing effect but it is never marked. The adrenal pulse is normal 
or slightly accelerated. A nervous element associated with the asthenia 
may exercise a causal influence. 

At the other functional levels, the pituitary shows no more influence 
in dysfunction than in failure; in fact, a normal pulse is the prevailing 
observation. With the hyperactive gland, however, there is usually a slight 
acceleration and the prevailing rate somewhat exceeds the normal. With 
the thyroid, on the other hand, notable changes are produced. Tachycardia 
is one of the most characteristic observations in patients with overaetive 
glands, and very high rates are frequently recorded. The influence of the 
thyroid on the heart beat is unique among the endocrine glands, at least 
so far as degree is concerned. The dysfunctional thyroid may show rapid 
or slow pulse, depending largely on the degree of involution. The rapid 
pulse is the more frequent observation — in fact, in glands undergoing 
downward change a residual rapid pulse may be associated with a really 
signiflcant depression of the basal rate. In the recessions characteristic 
of transition, the initially rapid pulse seems to lag behind all other evi- 
dences in reaching the terminal phase of established hypofunction. This 
point is of importance in the interpretation of otherwise contradictory data. 

Blood Pressure. The actual levels of this important datum, especially 
the systolic pressure, are peculiarly at the mercy of extraneous nervous 
impulses. Dependable records, secured where necessary by frequent repe- 
tition, show the following relations. 

Pituitary failure determines a slight drop in both the systolic and 
diastolic pressures which in the majority of cases is tendential rather than 
deflned. The thyroid failure shows a depression always of concrete magni- 
tude, and in many instances falls below 100 mm. for the systolic level. A 
definite exception is shown in the case of patients with long-standing myxe- 
dema where the arteriosclerotic changes characterizing the progress of this 
condition may raise the initially low blood pressures to normal or even 
hypertensive levels. The ovarian failure habitually records blood pressure 
levels on a parity with those of pronounced thyroid failure. With basal 
rates but moderately depressed, and normal or accelerated pulse rate, there 
is in this fact a definite differential significance. Removal of the testicles 
seems to produce a slight lowering in blood pressure, one of the very few 
objective results seemingly associated with the condition, but possibly an 
aftermath of the initial disease condition. 

The hypotensive levels of adrenal failure are characteristic, and in 
conditions of like severity far more pronounced than those resulting from 
any other endocrine failure. Pituitary dysfunction repeats the levels o - 
served in failure, but in hyperfunction a tendency toward h 3 'pertension 
has been recorded. The complication of many of these with deraon-strate 
renal involvement raises a question that can not now be answered. Thyroi 
dysfunction shows a normal systolic and low diastolic pressure pro ucing 
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a pulse pressure above the normal. In hyperfunetional states this becomes 
even more marked as the systolic pressure tends toward hypertensive levels, 
while the diastolic remains normal or below. This large pulse pressure is 
seemingly characteristic — at least, no other endocrine condition exhibits it 
systematically. 

Alveolar Carbon Dioxide. This is another measurement dependent on 
cooperation. Thyroid levels are slightly below those of pituitary failure 
but both are normal. The male gonad shows no influence, and there is a 
slight downward tendency in adrenal disease, possibly traceable to a mild 
retention acidosis. Ovarian hypofunction frequently produces a drop of 
significant proportions suggestive of a mild acidosis of which, however, 
any other evidence is lacking. The same condition is found in pregnancy. 
Hyperthyroid patients may exhibit a slight depression, possibly a minor 
result of a slight but permanent overventilation. 


TABLE IV 

Urine Measurements 
Endocrine Hypofunction 


Observation 

Pit. 

Thy. 

Ov. 

Tes. 

Adr. 

Volume... 

N or > 

< 

N or < 

N 

< 

Elimination 

N 

<< 

< 

N 

<< 

Albumin 1 

0 

+ 

0 

0 


Casts 

0 


0 

0 

+ 

Sugar 

Rarely* 

Rarely* 

+ 

0 

•f" 

"Indican” 

N 

> 

> 

N 

N 

Epithelial Debris 

N 

> 

>> 

N 

> 

“UrobiUnogen*’ 

+ 

O 

0 

0 

0 

Nitrogen Elimination 

N 

< 

< 1 

N 

<< 

Residual Nitrogen 

N or > 

>> 

N or > 

N 

> 

Phthalein Elimination 

N 

<< 

< 

N 

<< 

Salol Elimination 

N 

< or << 

< 

N 

<< 

Urea Curve 

N 

N 

N 

N 

<< 

Urea Index 

N 

N or < 

N 

N 

<< 


•Glucose. See text. 


Volume. Waiving all controversial discussion of causative factors, it 
is a matter of record that normal or increased urine volume is the usual 
finding in all functional levels of pituitary disease. 

Thyroid failure depresses the volume and may produce an oliguria. 
The condition is manifest in all the functional stadia. Patients with 
ovarian failure show low normal values or those even below this somewhat 
elastic limit. This is not a result of sex habit as the female pituitary eases 
do not show it. The testicular failure shows a normal volume. Lowered 
adrenal activity exercises a marked depressing effect at least equal to that 
shown by thyroid failure. 
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Elimination. This is gauged somewhat uncertainly from joint con- 
sideration of the volume and the specific gravity. Pituitary eases are nor- 
mal, the bulky urines indicating a hydruria rather than a true polyuria. 

The thyroid patients show poor elimination even at the increased 
metabolic levels of hyperfunetion. 

Ovarian failure determines a fair level of elimination which falls be- 
tween those of pituitary and thyroid disease. The male gonad patients are 
normal. In adrenal failure there is marked depression which is attributable 
in part to the real renal impairment associated with this condition. 

Albumin and Casts. These evidences of renal involvement are cer- 
tainly associated only with thyroid failure and dysfunction, and adrenal 
failure. Less certainly, patients with hyperpituitarism exhibit these evi- 
dences of kidney disturbance. The implications of a possible association 
have already been noted (See blood pressure). While the end results are 
the same, the thyroid evidences of renal disease seem to rest on a “pseudo- 
nephritis”, (3), while the adrenal data come from a true nephropathic 
condition. 

Glycosuria. The presence of sugar in the urine opens up an interest- 
ing and important chapter in the metabolic influences of the endocrine 
group. Discussion will be curtailed here as the whole question is being 
discussed elsewhere (11). The facts are too pertinent, however, to be 
passed over without some mention. 

Glycosuria is a most infrequent finding in an established pituitary 
failure. Where observed it may derive from an intercurrent non-en- 
doerine condition, or possibly, at times, be a residual effect of an earlier 
over-active posterior lobe. As is well known, increased sugar tolerance 
characterizes failure of this lobe, and in the cases of this series showing 
glycosuria, there was a uniformly raised tolerance for galactose, the sugar 
used for testing. The metabolism of glucose and galactose are not identical, 
however, and in this fact may lie the explanation. It may be enough here 
to repeat that a glycosuria — ^which is always very slight — is a most in- 
frequent accompaniment of pituitary failure. 

Just as pituitary failure raises sugar tolerance, so does that of the 
thyroid but in much less marked degree. A priori, one would anticipate a 
freedom from glycosuria in this condition as well. Actually, it is occasion 
ally observed though with a marked infrequency. Hepatic dysfunction 
has been shown to be a fairly common complication of thyroid failuie, an 
to this latter influence may be traced a large portion of the recorded o ) 
cosurias. Residua of dysfunctional conditions patently account foi some 
of them. A third and tentative suggestion has been discussed elsewhere 


Slight glycosuria is a common finding in ovarian failure; the testie 
is without influence on the sugar metabolism in adult years. 

Glycosuria is a very common finding in adrenal failure and a 
lowering of sugar tolerance the apparent background. This runs 
to the usually proffered dictum that adrenal failure raises sugar to eiai 
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■but the customary basis for this opinion rests on a post hoe propter hoc 
argument involving the influence of suprarenin on blood sugar levels. 
Actually, the eases of Addison’s disease show a profoundly depressed sugar 
tolerance and equally a slight and persistent glycosuria. 

Since the usual type of pituitary dysfunction is that characterized by 
posterior lobe overaetivity, it follows that glycosuria is a frequent observa- 
tion in this condition. With less frequency it is recorded in eases of thy- 
roid dysfunction for the reasons noted above. Hyperfunetion of both 
glands frequently is associated with a slight persistent glycosuria. As the 
sugar tolerance in both is depressed, greatly with the pituitary, significant- 
ly with the thyroid, such a condition is to be anticipated. 

For a discussion of the non-endoerine causes of glycosuria, the reader 
is referred to the paper just cited (11) . 

“Indican.” The amount of this indoxyl derivative is usually re- 
garded as a rough index of the degree of intestinal putrefaction. The 
constipated subjects of thyroid or ovarian failure frequently show an in- 
crease, and it is also noted less frequently in hyperpituitarism and thyroid 
dysfunction. 

Epithelial Dehris. While squamous cells and other epithelial detritus 
are always to be observed in the urine sediment, increased amounts are 
found in both thyroid and adrenal failure and even more strikingly in 
hypofunetion of the ovary. The dysfunctional thyroid case is similar to 
that with failure. 

“Urobilinogen.” The presence of this pigmentary body in the urine 
has been primarily associated with hepatic disease. The color test for its 
identification is probably not specific for a single chemical entity. A posi- 
tive response is frequently shown in pituitary disease. Its appearance with 
the other endocrinopathies is directly traceable to the presence of an inter- 
current condition of which hepatic dysfunction and primary anaemia are 
the most significant. 

Nitrogen Elimination. Determination of the total amount of nitrogen 
in the 24-hour urine serves several essential purposes. It is the one sure 
index of the actual level of protein catabolism, a physiological factor in- 
'fiuencing profoundly a variety of functional levels. No wholly just inter- 
pretation of a patient’s basal rate is possible without the cheek given by 
a knowledge of the daily protein utilization. It is an essential objective 
check on the truth of professed dietary restriction, and a settled asthenia 
may find its cause in a protein metabolism below a maintenance level (12), 
a condition far more common than is generally recognized. 

Patients with pituitary failure and, of course, testicular deficiency, 
show a normal nitrogen output. Of the remaining three, all show a lower- 
ing which in the case of the ovarian failure is in part traceable to dietary 
considerations. The thyroid patient may have a poor appetite but failure 
to absorb is also a presumptive factor. The asthenic adrenal ease marshals 
all of the inhibiting agencies, including some measure of retention, as 
these latter show uniformly a poor elimination of very real degree. With 
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tlie thyroid only the hyperfunctional level with its selective influence on 
protein cataholism shows a normal elimination. 

Residtial Nitrogen. As the writer has shown, the residual niti’ogen 
fraction in the urine of patients with endocrine disease— and a number of 
non-endocrine conditions — shows a definite tendency to exceed those limits 
first defined by Folia’s (13) fundamental studies. He has further shown 
(14) that this derives not only from increase in substances normally 
present in small amount in the urine, but also from the presence of nitro- 
gen containing substances of unknown origin and composition. Due care 
must be taken to consider the total output of nitrogen, as the fraction is 
apparently a summation of endogenous materials not primarily dependent 
on the nitrogen intake and so it shows a rising percentage with falling 
nitrogen elimination. The boundary adopted is applicable when the total 
nitrogen exceeds 5 grams, a level determining a very definitely inadequate 
protein exchange. 

In pituitary failure a normal value is frequently encountered 
although the percentage showing an upward tendency is appreciable. 

Thyroid failure is characterized by values superior to the upper normal 
limit and may reach large degrees of excess. The same is true of adrenal 
failure though only in the later stages of Addison’s disease do the values 
obtained exceed in amount those of hypothyroidism. The ovarian case 
simulates the pituitary although the percentage of normals is slightly 
less. The testicle seemingly does not influence this factor, the usual re-- 
corded level being wholly within normal limits. At the upper function 
levels the pituitary shows an increased tendency toward higher values 
which in the hyperfunction group becomes a confirmed super-normal 
elimination. How far the complicating renal condition — which inde- 
pendently may cause a high residual — is responsible, can not be said at 
present. With the thyroid patients the upward tendency in both frequency 
and degree becomes more pronounced and reaches a maximum at the 
eiear-eut hyperfunctional level. 

Phenol-Sulphone-Phthalein. The high hopes held at the time of its 
introduction for the specificity of this test have unfortunately not been 
realized. 

Failure of the pituitary and of the testicle do not depress elimination 
to any characteristic extent, but the similar function level of both the 
thyroid and adrenal exercises a definite do'wnward influence. Ovaiian 
failure falls in an intermediate position — a downward tendency bemfe 
manifest but not pronounced. At the upper levels of function the thyroi^ 
shows a normalizing tendency which becomes established in the hypei 

active state. ^ 

Salol. The test is very rough and primarily indicates the degree o^ 
permeability of the kidney. It agrees with the re.sults already note 

the “phthalein” test. _ 1 of 

Urea Curve. This derives from the administration of a test 
pure urea and the estimation of the urea output for one two-hour pei 
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before, and four after ingestion. Delayed elimination and retention are 
shown very clearly by the test. Those eases with failure of the pituitary, 
testicle, and ovary, tend to show approximately normal curves. The point 
of real intei-est rests in the fact that the thyroid case with other evidences 
of kidney impairment here shows a normal picture, while the adrenal ease 
with a true nephropathic condition sho-ws very real retention. 

Urea Index (15). This datum is an embodiment of the substance 
though not the form of the MacLean index. In the main it follows the in- 
dications of the urea curve. An interesting departure is found in thyroid 
failure where the somewhat high blood urea values (see later) exercise a 
downward tendency on the arithmetical expression of the coefBcient. The 
adrenal lowering is a real evidence of the retention conditioned by the 
renal state in this disease. 


TABLE V 

Blood Chemistry 
Endocrine Hypofunction 


Observation 

Pit 

Thy 

Ov. 

, t 

Tes. 

Adr. 

Non-protein Nitrogen. . 

N 

> 

N 

N 

> 

Urea Nitrogen . 

N 

> 

N 

N 

> 

Uric Acid . 

> 

N 

N 

N 

> 

Creatinin 

N 

N 

N 

N 

N 

Residual Nitrogen. 

N 

N 

N 

N 

> 

Sugar . 

N 

Low N 

N 

N 

< 


For a number of reasons that need not be considered here, discussion 
is limited to but a few of the many substances that go to make up this 
highly complex mixture. 

Non-Protein Nitrogen. As an index of the amount of circulating 
nitrogen, the summation of the many products of both anabolism and 
catabolism, this quantity is highly important. In interpreting the values 
due consideration must be given to the level of protein metabolism as 
shown by the urine nitrogen. Variations in the latter will produce similar 
although smaller changes in the the former (unpublished data). 

The patients with pituitary and gonad failure show normal levels; 
those with thyroid and adrenal hypofunction, a moderate increase above 
the normal. This statement, of eoui-se, must be modified in the terminal 
phase of Addison’s disease, in which the total picture of the blood nitrogen 
reflects the grave renal condition which coexists. Patients with thyroid 
dysfunction show a moderate upward tendency but the hj’-perfunction case 
manifests an opposing influence and the levels recorded are apt to be low 
in relation to the level of protein metabolism. The high values in h 3 rper- 
pituitarism are referable to the kidney condition already noted and which 
remains to be proven a characteristic feature of the condition. 
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Urea Nitrogoi. This fraction commonly shows the same fluctuations 
as does the total nitrogen. The sole exception is in thyroid disease iu 
which the dysfunctional group is as apt to be normal as to follow the up- 
ward trend of the total nitrogen, and in hyperfunction where urea is nor- 
mal and non-protein nitrogen low. 

Uric Acid. Of the hypofunetional group only pituitary and adrenal 
cases show an increase in uric acid above the normal. In the flrst it is 
seemingly the expression of a specific influence of the gland on some phase 
of purin metabolism. In the second it is merely one more evidence of an 
existing nephrosis. The consistently normal picture of the blood nitrogen 
in gonad failure, the equally consistent inerease in all factors in adrenal 
disease, the high uric acid coupled with other normal values of pituitary 
hypofunetion, and the directly opposite condition iu hypothyroidism, form 
a really significant group of differential findings. High uric acid persists 
in all levels of pituitary disease and remains normal throughout the thyroid 
groups. 

Creatinin. The values are normal throughout. 

Residual Nitrogen. Just as summation of the several nitrogen-con- 
taining constituents in the urine shows a residual fraction to he accounted 
for, so in the blood a like procedure demonstrates an undetermined por- 
tion. Further, while the urine fraction is a very modest proportion of the 


TABLE VI 
Blood Morphology 
Endocrine Hypopunction 


Observation 

Pit. 

Thy. 

Ov. 

Tes. 

Adr. 

Haemoglobin 

N 

Low N 

N 

N 

< 


N 

< sl. 

< sl. 

N 

<< 


N 

N 

N 

N 

> 

Leucocytes 

N 

N 

N 

N 

N 

Polymorphonuclear Neutrophiles 

N 

N or < 

N or si. > 

N 

< 


> or N 

> 

N or > 

N or > 

>> 



N 

N 

N 

> 


N or < 

< 

N 

N 

N 



— 

— 

=== 


whole, in the blood it is second only to urea in amount and may be 4 P 
cent or more of the total. Only in adrenal disease does this value excee 
normal, and an equally unique finding is the low value in hyperthyi ou 
The relationships throughout the thyroid and adrenal groups of t le o 
and urine residual fractions offer additional support to the thesis t la 
kidney change in thyroid disease is apparent, and in adrenal fai ^ 
Sugar. The importance of this constituent in the diagnosis anc i^^^ 
ment of diabetes has focussed scientific attention, and a vast i ’ 

recording and polemical, is the result. None of the many moot questm ^ 
may be considered with propriety at this time. Pituitary an o 
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failures are associated Avitli normal levels, thyroid failure produces a 
moderate downward tendency but the values remain within conventional 
normal limits and only adrenal disease is consistently associated with levels 
below the normal. This latter fact is a diagnostic point of significance. 

Haemoglobin. Normal values are associated with pituitary and gonad 
failure, low normal with hypothyroidism, and only adrenal disease con- 
sistently determines values suggesting anaemia. Hyperthyroid patients 
show normal levels and those with pituitary overactivity may exhibit high 
normal values. 

Erythrocytes. The red cell count in pituitary and testicular failure 
is normal. Ovarian hypofunetion conditions a slight downward tendency 
that is not to he referred to a sex influence. With the thyroid failure there 
is also a downward tendency which parallels that of the haemoglobin. Ad- 
renal failure determines a lowering of the number of the red cells which is 
even more pronounced than that of the haemoglobin. Pituitary hyper- 
function is associated with a slight upward tendency to the erythrocyte 
count which follows that of the haemoglobin. 

Color Index. The fluctuations of this quantity can be predicted from 
those of the two foregoing factors of which it is an arithmetical expression. 
The values remain normal with the sole exception of those in adrenal 
failure, where the fall in the erythrocytes exceeds that of the haemoglobin 
and produces an index approaching if not equalling 1.00. 

Leucocytes. The values drawn from some 4,000 cases show prevailing 
normal averages throughout. Abnormality usually derives from some in- 
tereurrent condition. 

Polymorphonuclear Neutrophiles. Normal values prevail in pituitary 
and testicular failure though an occasional high percentage is found in the 
former. Thyroid values are normal or depressed; ovarian, normal or 
slightly increased. The adrenal failures show the most definite relative 
decrease. Higher values are shown in pituitary dysfunction, and yet 
higher in hyperfunction. The same trend is shown by the higher thyroid 
levels but it is less marked in frequency and amount. 

Lymphocytes. This division of the formed elements seems most sus- 
ceptible to an endocrine influence. In pituitaiy failure a slight relative 
increase is usually found though many of the blood pictures are normal. 
Both ovarian and testicular failure are usually normal but both may show 
increase, the latter another of the rare instances of departure from the 
normal in the male hypogonad. A definite lymphocytosis prevails through- 
out the thyroid group and to an even more marked degree and extent in 
eases of adrenal failure. Pituitary dysfunction shows a tendency toward 
lymphocytosis more strongly than at the other function levels. 

Eosiyiophiles. Pituitary failure and dysfunction show a slight eosiuo- 
philia, and a similar condition is found among the adrenal cases. A pos- 
sible tendency in the dysfunctional thyroid group is scarcely significant. 

The other blood elements do not need discussion. 
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In the next table are considered the data from two independent tests. 
These are dealt with together because their joint indications, from the di- 
rectional and quantitative standpoints, are of the greatest significance in 
endocrine diagnosis. The observations in question are the so-called basal 
metabolic rate, and the assimilation limit for galaetose. 

Before passing to the discussion, stress may be laid on the difficulty 
in securing a true basal rate and the neee.ssity for so doing if the record is 
not to be harmfully misleading. Many pages could be written on this 
point but space forbids. 

The second test has been described elsewhere in detail (16) and needs 
no discussion here. 


TABLE VII 

Basal Metabolism and Sugar Tolerance 
Endocrine Hypofunction 


Observation 

Pit. 

Thy. 

Ov. 

Tes. 

Adr. 

Bas.al Rate 

< 

<<< 

< 

N nr < si. 

<< 

Sugar Tolerance 


N or > 

<< 

N 

<<< 


Hyperpunction 


Observation 

Pit. 

Thy. 

Basal Hate «... . . . . 

> 

>>> 

Sugar Tolerance ... . 

<<< 

Nor < 


Pituitary failure lowers the basal rate, and in severe uncomplicated 
eases may reach a level of about 25 per cent below prediction. As is well 
recognized, failure of the thyroid produces a change, like in direction but 
far greater in amount. Values for this datum of — 60 per cent have been 
recorded though needless to say the average case of hypothyroidism wi 
fall significantly short of this greatest magnitude. The ovary exercises an 
influence identical with that of the pituitary in direction and about the 
same in magnitude. A considerable series of castrates reported elsewheie 
(4) ranged from — 7 per cent to — 23 per cent with a group aveiage o 
— 14 per cent. When the disturbing effect of nervous instability on t le 
basal rate is considered, the values will be seen to compare well with t e 
pituitary group who are less susceptible to this disturbing outside effect. 

If the testicle in adult years has any direct influence on the leve o 
oxygen requirement, it is at best a very slight one. A series of ma e cas^ 
trates gave an average depression of — 8 per cent, and the lowest o 
composing members was but — 11 per cent, certainly not an in 
significant hypofunction. Adrenal failure, as indicated 
son’s disease, produces a lowering of the basal rate more -j 

that of pituitary failure but falling far short of the levels whie i le 
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can produce. Values in the minus thirties are recorded in severe eases. 
That the asthenia of the condition and its influence on appetite play some 
part in the production of the lower figures would seem to be certain. As 
these factors are characteristic of the disease state, the basal levels may be 
regarded as equally characteristic. Only the two limiting conditions need 
be considered as the dysfunctional states are merely algebraic summations 
of the opposing influences. 

Hyperfunetion of the pituitary is associated with a directional influence 
opposite from failure and of relatively the same moderate amount, -]-35 
per cent approximating the upper limit of genuinely basal measurements. 

Overactivity of the thyroid likewise produces an increase in the basal 
rate and this is usually about the same in relative degree as the depres- 
sion of thyroid failure. Values above -j-lOO recorded with 

a relative frequency. The writer’s maximum value, made under basal 
conditions, is +87 per cent, and this phase of thyroid activity is less well 
represented in his series than are the other functional levels. 

Turning to the sugar tolerance, a series of equally informative quan- 
titative and directional differences are observed. Pituitary failure 
(posterior lobe) raises the assimilation limit for sugar far higher than does 
any other condition known to the writer. Upper levels of +300 per cent 
have been noted, the relatively small normal dosage of galactose permit- 
ting the measurement of such massive increases. Thyroid failure produces 
an upward tendency but it is never pronounced. Roughly, two-thirds of 
the eases will show a normal tolerance, and in patients with failure and 
uncomplicated by established renal disorders, such increases as are recorded 
are of the order of +25 per cent to +50 per cent. The average deviation 
for a long series of those showing increase is +33 per cent. Ovarian 
failure (or castration) lowers sugar tolerance at most to 20 grams, the 
prepubertal level. Of the several hundred cases in this series none has 
shown a level lower than this unless in the presence of some intercurrent 
and unrelated disease condition itself capable of influencing sugar metab- 
olism. 

Removal of the testicles in adults years has no influence on the uni- 
form assimilation limit shown by the healthy male throughout his life, and 
functional failure is equally without influence. Adrenal failure, on the 
other hand, lowers the assimilation limit of galactose to a very marked de- 
gree, and in some cases a dose of five grams is enough to produce a definite 
melituria in an otherwise sugar-free patient. 

Hyperpituitarism lowers the assimilation limit for sugar as markedly 
as failure raises it. It seems probable that the quantitative level of the 
tests discussed in this section are relative indices of the degree of the sever- 
ity of the involvement. In long-continued observation in individual un- 
treated pituitary cases the writer has been able to trace the gradual transi- 
tion from initial overactivity to a final complete failure as shown by the 
galactose tolerance in connection with repeated comprehensive studies of 
other indices. • 
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Hyperthyi’oidism affects sugar tolerance in opposite sense and usually 
in like degree as glandular failure. Occasionally a case is observed in 
which, however, a really significant depression of the sugar tolerance is 
found in this condition. The fact has been discussed elsewhere (3). 

The discussion of the several non-endocrine influences that may simu- 
late or confuse the individual endocrine picture must he reserved for a later 
communication. 

One very definite possibility for confusion ^vithin the endocrine group 
comes in the two conditions of ovarian failure and that most common type 
of pituitary dysfunction in which the anterior lobe is under-active while 
the posterior lobe over-active. To clarify discussion and emphasize alike 
the similarities and divergences, data from two synthesized representative 
eases may he briefly presented. 


TABLE VIII 


Pituitary Dysfunction* and Ovarian Failure 


Sex 

Age 

Weight Deviation 

Lung Volume Deviation.. 

Basal Rate Deviation 

Temperature 

Pulse 

Respiration 

Blood Pressure, Sys 

Blood Pressure, Dias. . . . 

Alveolar CO 2 

Urine, Volume 

Specific Gravity . 

Albumin 

Casts 

Sugar 

Indican 

Urobilinogen .... 
Total Nitrogen . . 
Residual Nitrogen 
Non-Protein Nitrogen , . . 

Uric Acid 

Sugar Tolerance 

Haemoglobin 

Lymphocytes 

Eosinophiles 


Pituitary 

Ovary 

Female 

Female 

31 

31 

-P30% 

+20% 

—10%. 

—10% 

—18% 

—18% 

98.2° 

98.2° 

66 

78 

15 

15 

116 mm. 

102 mm. 

76 mm. 

70 mm. 

45 mm. 

37 mm. 

1300 cc. 

1000 cc. 

1.018 

1.013 

0 

0 

0 

0 

+ 

+ 

N 

> 


-p 

11.00 gm. 
8.3% 

33 mgm. 
4.0 mgm. 
—50% 

93 

38% 

3% 


0 

8.00 gm. 
8.3% 

33 mgm. 
3.2 mgm, 
-50% 

92 

29% 

1 % 


A cursory survey of the table sho^vs that the real points of diffeienee 
are pulse, blood pressure, alveolar carbon dioxide, urobilinogen, tota 
nitrogen, blood uric acid, lymphocytosis, and eosinophiles. Patently, tno 
such cases would offer no difficulty in their differentiation but the e nni ^ 
ation of some of the more distinctive features as, for examp e, 
urobilinogen and alveolar carbon dioxide, might leave the conclusion 
doubt. Such a condition is not uncommon, and in such case ^ .^j 

the history and physical examination furnish most valuable di * 
data. Finally, again these may fall short of sharp definition anc a 
tive diagnosis based on probability be the outcome. 



ROWE 


359 


By way of illustrating in a simple way the use of the foregoing data 
in diagnosis an ideal case of each of five uncomplicated endocrine failures 
may he assumed. Each patient is a young adult and the degree of gland 
failure is the same in each ease. It must not he forgotten, however, that in 
the actual use of this schema, each datum must be considered in the setting 
in which it occurs. Ideal uncomplicated cases are the exception here as 
they are throughout the realm of medieiiie. 

TABLE IX 

Illustrative Data in Hypothetical Ideal Cases 



Pit. 

Thy. 

Ovary 

Test 

Adr. 

Basal Bate 

.... —25% 

— 45% 

—18% 

—6% 

—35% 

Pulse 

68 

SO 

78 

72 

- 76 

Eespiration 

14 

10 

16 

15 

15 

Temperature 

98.2° 

97.0° 

98.2° 

98.4° 

97.8° 

Blood Pressure, Sys 

110 

100 

98 

112 

90 

Dias 

70 

60 

65 

75 

60 

Sugar Tolerance 

-t-100% 

±0% 

—50% 

±0% 

—83% 


Section III 
Special Examinations 

The purpose of this group of observations differs from that of the two 
preceding but rather in emphasis that in content. While the earlier con- 
siderations were devoted to the establishment of an endocrine diagnosis, 
always be it remembered, only after non-endocrine causes had been elim- 
inated, the present group deals with data primarily significant in dem- 
onstrating the presence or absence of complicating conditions of non-en- 
docrine origin. Only occasionally and secondarily do these evidences bear 
directly on the establishment of an endocrine diagnosis. Eor reasons which 
will be obvious, the present brief discussion must be limited to these latter, 
adequate treatment of the entire field being reserved for later com- 
munication. 

Eye Examination. As noted earlier in the text this is now a pai't of 
the routine examination of every case. Yellowish to yellow discs are found 
in one-half of the pituitary cases, and with less but significant frequency 
in those with ovarian failure. Enlargement of the blind spots is most 
frequently reported in adrenal disease, next in the pituitary group, and 
with significant frequency in the thyroid and ovarian eases and in a large 
group of non-endocrine disorders. 

Contraction of form and color fields of various patterns are associated 
with both endocrine and non-endocrine conditions. Temporal cutting with 
pituitary tumor is but one of several and certain of 'these dealing severally 
with: (a) cutting of the upper quadrant of the form fields, (b) concentric 
contraction of form and color fields, and (c) the field changes in pregnancy 
are shortly to be discussed elsewhere by the writer and his associates (17). 

Baramj Test. Postive findings have been reported in several eases of 
thyroid failure complicated by hepatic dysfunction (18). 
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Electrocardiogram and Heart Examination. In spite of the well- 
established influence of thyroid disease on cardiac rhythms, the proven in- 
cidence of cardiac disease associated with thyroid failure is significantly less 
than with either the pituitary or gonad groups (19). Further, the total 
endocrine incidence is much less than in the complementary non-endocrine 
.series. 

Gastric Examination. This consists both of the analysis for free acid 
and of the neutral red test. One case of Addison’s disease gave no free 
acid and failed to show the dye at the end of two hours. Primary anaemia 
Avas ruled out. A single ease is not significant but the fact is reported for 
a possible later interest. 

Liver Function Test (McClure) (20). This test is chiefly interesting 
tor its demonstration of hepatic dysfunction in a fairly large number of 
cases of thyroid failure (3). 

Pelvic Examination. The demonstration of pelvic hypoplasia as a 
possible stigma of earlier endocrine disease, of genital abnormalities and 
of gross ovarian disease are the principal features of glandular significance. 
A very low incidence of organic ovarian change coupled Avith the impres- 
sive record of functional derangements is the most significant fact elicited. 

Orthopedic Examination. The findings are directly significant for the 
endocrine group only in the delineation of developmental defects possibly 
attributable to glandular disorders. 

Psychometric Examination. A notably high relative incidence of 
feeble-mindedness was demonstrated in the thyroid group. The remain- 
ing endocrine eases were associated Avith pituitary disease. 

Psychiatric Examination. A significant number of endocrine patients 
Avere demonstrated to have a psychosis. The question of interrelationship 
cannot be considered here. 

Neurological Examination. The simulation of endocrinopathy by vari- 
ous types of nervous disease is one outcome of this phase of study. The 
principle return is the specific significance to the individual ease. 

Roentgenological Examinations, (a) Shnll. Enlarged diploic veins 
and marked convolution impressions are most frequently found in the 
qjituitary group, though Avell represented in all of the others. Their sug- 
gestion of intracranial pressure are significant in a possible direct influ- 
ence on pituitary activity. 

(i ) Sella. In the delineation of this structure so intimately connected 
AAuth one of the ductless glands, one Avould initially assume a direct and 
important association. Further consideration, hoAvever, lessens the 
potential significance in vieAV of the fact that but a small percentage of 
functional aberrations are associated Avith tumor groAvth. When fuithei 
the amply supported fact is considered that bony structures associate 
Avith functionally normal glands are not shai’ply delimited as to sJiape or 
size, the real significance of the finding resolves itself into the demonstia 
tion of actual destruction of bone Avith the associated inference o 
glandular hyperplasia. An appreciable number of the pituitary eases s loiv 
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abnormalities of tbe sella, some with erosion and some with clinoid bridg- 
ing, the latter not a normal finding but equally not explieity defining dis- 
ease of the gland. 

Further, in the examination of a series of 250 non-endoerine patients, 
8 showed bridging, 9 a thickening of the clinoids, and 2 were reported with 
“notably small” sellae. 

It would seem fair to deduce fi’om these facts (and from uniformly 
confirmatory evidence drawn from the results of much larger series) that 
reliable evidence of clinoid erosion is very significant, and depending on 
the site involved, indicates either pituitary or extra-sellar tumor. Beyond 
this clear-cut indication but little specific information derives from 
radiographic study of the structure. 

(c) Pineal. The observation of calcification of this structure is a by- 
product of the radiographic study of the head. The phenomenon has been 
observed in endocrine (1.6 per cent) and non-endoerine (1.8 per cent) 
eases alike. In none of them either in history, physical examination, or 
laboratoiy study was evidence forthcoming of those departures from the 
normal attributed by some to functional aberration of the gland. Like the 
more widely exploited structure, the testicle, objective evidence of sig- 
nificant endocrine activity in adult years is lacking. 

The numerous other evidences from radiography deal with non-en- 
doerine conditions and ai'e valuable only for the individual case. An ex- 
ception may be noted in the case of pyelograms. 

This paper, itself a summary, cannot be condensed to a few con- 
clusions. One point may be touched upon, however. The underlying 
principle of the study is not limited to the differentiation of the en- 
docrinopathies themselves as a whole but one small chapter in the huge 
book of medicine. It is and should be applicable to the whole field of the 
diagnosis of disease, a prerequisite to, and primarj^ step in, the determina- 
tion of judicious and effective treatment. 

Before the final word is Avritten, a brief statement should be made. 
This paper concludes a series of reports which are the first foi’mal presenta- 
tion of studies begun in 1912 and prosecuted Avithout remission ever since. 
In the compilation of the data, many thousands of records have been made 
ranging from single individual chemical analyses to the series of length^' 
and carefully conducted iutervieAvs which furnish the basis of a psychiatric 
report. All of this material represents the accurate, .sincere, interested 
labor of a large group of highly trained individuals. To them all, labora- 
tory and clinical assistants, associates and colleagues, the writer can but 
aeknoAvledge an mdebtedness and an inspiration that cannot be expressed. 
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GEOaRAPHICAL FACTORS IN CALCIUM METABOLISM* 
HOMER WHEELON. M.D- 

SEATTLE, WASHINGTON 

At this time I wish to call attention to the possible cansitive relation- 
ship between blood ealeinm deficiency as a clinical entity and calcium 
deprivation; also to report the results of blood calcium determinations on 
clinical subjects. Further, I wish to point out certain geographical fac- 
tors which undoubtedly bear on the question of calcium metabolism in the 
State of Washington. 


BLOOD CALCIUM 

The method of determining blood calcium was that of Clark and Col- 
lip’s modification of Tisdall’s technic (1). 

Blood calcium determinations were made on 425 partially selected 
young adult and adult men and women. The average calcium content per 
100 ce. of blood for the series was 10.34 mgm. Individual readings varied 
12.6 mgm. (4.0-16.6 mgm.). Of the total number, 78 (18.33 per cent) 
had calcium readings of less than 9 mgm., 286 (67.28 per cent) had read- 
ings of 9 mgm. and above and below 12 mgm., and 61 (14.34 per cent) 
had readings above 12 mgm. (Table 1.) 

The average figure of 10.34 mgm. for this series of determinations 
closely conforms to the usually accepted noi’mal average of 10.0 and 10.5 
mgm., the range of normal variation lying above 9 and below 12 mgm. 
(2 and 3). 

If 9 mgm. is to be considered the minimum normal, then 18.33 per 
cent of the present series of patients were suffering from hypocalcemia. 
On the other hand, if 12 mgm. is to be considered the maximum of normal 
variation, then 14.34 per cent of the series were suffering from hypercal- 
cemia. In other words, if the figures for blood calcium as given by others 
are accepted as normal, then 32.67 per cent of the present series of patients 
had varying degrees of disturbance in their calcium metabolism. 

The average figures for the present series coincide with figures ob- 
tained elsewhere, but the extremes of variation are greater than those 
reported for other locations. Because of this and a .study of the numeri- 
cal distribution of calcium readings (Table 1) I am inclined to place the 
lower normal level of blood calcium at 8.5 mgm. (4) and the upper normal 
level at 12.4 mgm. If these figures are accepted as normals, then 39 (9.17 
per cent) of the present series had calcium readings which were definitely 
below normal and the same number, namely 39, had readings above normal. 

Association for the Study of Internal Secretions, Portland, Oregon, 
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That is, 78 or 18.34 per cent of the total number of 425 were character- 
ized by abnormal variations in their calcium level. 


TABLE I 

Summary of Blood Calcium Determinations in 425 Partially Selected 

Clinical Subjects 


Mgm. per 100 c.c. 
of blood 

No. of tests ' 

Per cent No. Per cent 

4 

4 

0.93' 

i 

5 

2 

0.47 i 

1 

6 

4 

0.94 

> 39 9.17 

7 

10 

2.351 

L 

8-8.4 

19 

4.47, 

1 

8.5-8.9 

39 

9.17^ 

1 

9.0-9.4 

47 

11.05 


9.5-9.9 

40 

9.44 j 

r 

10.0-10.4 

56 

13'.17 1 

> 347 81.65 

10.5-10.9 

57 

13.41 / 

11.0-11.4 

55 

12.94 

i 

11.5-11.9 

31 

7.29 , 

1 

12.0-12.4 

22 

5.17 1 


12.5-12.9 

14 

3.29 \ 

1 

13 

13 

3.0' / 

39 9.17 

14 

7 

1.65) 

15 

1 

0.23 \ 


16 

4 . 

0.94 j 


TOTAL 

425 

100.00 


AVERAGE 




VARIATION... 



12.6 mgm. (4.0-16.6 mgm.) 


This large percentage of cases showing calcium disturbances, in my 
opinion, is indicative of either a poor technic or that we of the Pupt 
Sound Basin of Washington are confronted with a clinical situation which 
is comparable to that of the goiter problem. In defense of the technic 
I wish to state that it was the one accepted by Eli Lilly and Company in 
their pharmaceutical development of Parathormone (5). In our own 
work, error in individual determinations was eliminated wherever possible 
by running more than one blood sample at a time. Initial readings of 
less than 8 mgm. were rechecked before they were accepted as correct. ^ n 
support of the second possibility, it may be stated that the clinical studies 
give support to the laboratory findings. For instance, 19 or practical y 
50 per cent of those patients showing a calcium of less than 8.5 mgm. I'Oie 
diagnosed as having spasmophilia from the history and physical findings. 

These findings and the tentative conclusions to be derived from them 
may be open to severe criticisms. However, it remains an interesting c m 
ieal fact that 19 or 4.5 per cent of a series of 425 subjects in any given 
locality are diagnosable as spa.sraophiliaes from the history and phjsica 
findings alone. It is also of interest to observe that blood calcium deter- 
minations in the same series of patients reveals another 4.6 per ^ 
sessing critical calcium levels. Of most interest to me has been t le o • 
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vatioii that of the 19 putieuts who suSeved from spasmophilia, in only one 
(post-operative paruthyroepriva) had the condition been recognized and 
treated as such. 

water SUPPIiY ..VND CALCIUII 

It is well known that the water supply of the Puget Sound Basin is 
practically wanting in mineral elements. Goiter in this region is looked 
upon as the result of iodine deficiency incident to the water supply (6). 


TABLE II 

Calcium Content of the River Water op the State of Washington 


Calcium 

River Parts per Million 

1. Skagit River at Sedro Wooly 7.9 

2. Wood Greek near Everett 8.6 

3. Cedar River at Ravensdale 6.7 

4. Green River at Hot .Springs 6.0 

5. Chehalis River at Centralia 7.1 

6. Wynooche River near Montesano 8.2 

7. Columbia River at North Port 18.0 

8. Okanogan River at Okanogan 21.0 

9. Wenatchee River at Cashmere 5.5 

10. Yakima River at Cle Elum 6.7 

11. Nachese River at Nachese 8.2 

12. Yakima River at Prosser 16.0 

13. Columbia River at Pasco 18.0 

14. Snake River at Bui'banke 19.0 

15. Klickitat River at Klickitat 7.1 

16. Columbia River at Cascade Locks 16.0 

17. Spokane River at Spokane 11.0 


AVERAGE 11.2 


Clarke. P. W.: The composition of the rivers and lakes of the United States. Bull. U. S. 
Geol. Survey, Professional Papers No. 135, 1924. 


An analogous condition subtends for water calcium (7) (see Table 2). 
For instance, the average calcium content per million parts is 11.2 for the 
rivers of Washington. This is an extremely low figure as compared, for 
instance, with the average of 81 parts per million for 16 rivers of the 
Missouri River Basin. 

A water supply deficient in ealeium content of necessity occurs if the 
land over which the water is collected is wanting in lime. That the lauds 
of the western slope of the Cascade Mountains are deficient in lime (8, 9) 
is evidenced not only by the lack of lime in the water, hut also by the 
inability to grow repeated crops, especially clover, on our logged-off lands 
unless lime is artificially supplied. 

CALCIUM DEFICIENCY AND HYPOCALCEMIA 

Calcium deficiency may be looked upon either as the result of endo- 
genous factors which prevent the utilization of an available adequate sup- 
ply or because of exogenous factors or the want of an adequate supply 
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The clinical results of either factor may be the same ; however the problems 
involved in the care of each are quite different. 

Thoretically, an adequate supply of calcium is available in a general 
diet. However, the diet of city dwellers in America is often deficient in 
this element (10). The amount of calcium in foodstuffs, in turn, depends 
■ upon certain factors,* for instance, the amount of sunshine during the 
growth of vegetables, the amount of available lime in the soil and in the 
water supplying the soil used for the growing of foodstuffs. The calcium 
content of drinking ■water is also a factor in the supply available for con- 
sumption. 

Consideration of the local geography is highly suggestive of a dimin- 
ished supply of calcium for both vegetable and animal consumption. The 
fact that 18.33 per cent of the patients upon whom blood calcium deter- 
minations were made showed readings of less than 9 mgm. may be looked 
upon as clinically reflecting a low available calcium in foodstuffs and drink- 
ing water directly and the soil indirectly. On the other hand, the fact 
that 9.17 per cent of the patients had calcium readings which were defi- 
nitely above normal (12.4 mgm.) can hardly he construed to indicate a 
direct deficiency in available calcium. 

At the present time, I have no definite figures as to the amount of 
calcium in our locally grown vegetables or milk supply. However, from 
the above consideration I am convinced that the people of this region have 
but a minimal natural supply of calcium. This conviction receives some 
degree of rationalization because of the present clinical findings. Should 
it later be proved that the figures presented in this paper are correct, at 
least relatively, then we of this location are confronted with a clinical situ- 
ation which is of geographical and geological interest and importance. 
That is, disturbed calcium metabolism in this region may then, in part, he 
looked upon as having its etiology in geographical factors. 


1 . 


8 . 

9. 
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THE EFFECTS OF EXTRACTS OF TESTIS IN CORRECTING THE 
CASTRATED CONDITION IN THE FOWL AND 
IN THE MAMMAL.-f 

CARL R. MOORE, T. F. GALLAGHER and F. C. KOCH 

From the Department of Zoology and the Department of Physiological 
Chemistry and Pharmacology, University of Chicago. 

CHICAGO 


It is hardly necessary to state to this group that clear-cut experimental 
evidence of the presence of an internal secretion of the testes has been 
based primarily upon the effects observed on the removal of the testes. 
Although many claims have heeu made from time to time that extracts 
of testicular tissues when injected into eastrated animals produced various 
effects, many of which were associated with secondary sex characters, it is 
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nevertheless true that most worhers in endocrinology do not accept these 
claims in that the criteria used for detecting the effects of the extracts on 
the castrated animals were of doubtful value. It is our aim in the paper 
today to present clear-cut evidence that we have now been able to obtain a 
truly active extract from bull’s testicles. The first observations in this 
connection were made by L. C. McGee and F. G. Koch as first published in 
1927 (1). In these studies we observed that properly prepared extracts 


Intwn^al'secmLt in SnlfTlUt" Association for the Study of 


367 



368 


TESTIS EXTRACTS AND SEX CHARACTERS 


of bull’s testicles when injected intramuscularly and daily into brown 
leghorn capons caused a remarkable growth of the comb, wattles, and ear 
lobes. The response is very prompt in that one can usually observe the 
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increase in size of the comb in one to three days after the Gist injectio , 
and it is also interesting to note that on ceasing injections the rCoiess 
of the comb to the capon type takes place very promptly. The accompa j- 
ing figures iUustrate the remarkable effects of such extracts. 
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All of us appreciate that in order to make real progress iu the further 
purificatiou of this activity it will be necessary to have a quantitative 
method for determining the amount thereof, and inasmuch as we do not 

Of/ ONE HALF OOSAQ-E 
A FT EH REQ-RESSlOf/ 

rtRST RESPOf/SE °-'^l 

SECOND RESPONSE 



at present have chemical methods for measuring this amount we are lim- 
ited to the biological eftects for methods of assay. The accompanying 
graphs clearly show that this is an involved procedure and at best a very 
crude one. A careful inspection of Graph 1 shows that the responses of 








370 


TESTIS EXTRACTS AND SEX CHARACTERS 


different birds to a given dose are decidedly variable if' the dose introduced 
IS considerably above the minimum. Graph 2 also indicates that one and 
the same bird does not necessarily respond qualitatively in the same man- 
ner when tested at two successive times on the same high concentration of 
the same extract. Graphs 3 and 4 show that a given animal does not 
necessarily show a corresponding increase or decrease in growth on in- 
creasing or decreasing the dosage. These observations together with many 
others finally led us to the conclusion that in these studies as in so many 
physiological assays it is exceedingly important first to determine the 
minimum dose causing a measurable growth of the comb. In Graph 5 we 
give the average results on minimum doses and on slightly increasing doses 
on the capons. It is obvious here that if one determines the minimum 



1. Capon 903 — Photograph taken August 16, 192S. Prcpubcrtallj' castrated blown leg 
horn. Received 10 mgm. of preparation 4SB daily for 28 days previously. 

effective dose the comb growth observed will be at least a fair measure of 
the quantity of the active material injected. 

After finding this activity in bull’s testicles it at once became neces 
sary to show that this substance is specifically present in testieulai tissue 
and not possibly a general extractive found in various tissues. The lesu 
as published by one of us. T. F. Gallagher (2), show that thi.s substance was 
not obtaineed by the same method of extraction from brain, paucieas, 
blood, prostate, thyroid, suprarenal, kidney, liver, and ° 

the bull. It has not been found in the ovary of the cow. 'd e s lou ^ 
that in the negative experiments indicated above we injected t le ^ 

of much larger quantities of tissue than we used m the case o 
Thus far we have found only one other tissue to contain t u-s ae 
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that is the epididymis of the bull. The coneeiitration in the epididymis, 
hou’ever, appears to be approximately one-Jialf that found in the testicles. 
Since the publication of Gallagher’s findings we have confirmed the same 
on the epididymis and we can also state that we have found this activity 
in the testes of the hog and calf. We have not found it thus far in the 


2 . 

horn.'" 



Capon 003 — Photograph taken August IG, 1928. Prcpubertally ca.strated brown leg- 
Kecelvod 10 ingni. of preparation -ISB daily for 2S days previously. 



testes of the ram-" and white fish. It appears then that this activity is more 
or less specifically associated with testicular tissue. 

Thus far these observations are so specifically applied to the fowl that 
one mig ht consider this simply a scientific curiosity. We are, however, 

active principle in'^the'’te's^tes*^of the Yam.^ demonstrate the presence of the 
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delighted to be able to report here that preparations found so active in 
the capons have actually been shown by us to correct certain castration 
effects in the rat and in the guinea pig. The early studies of C. R. Moore 
and his students on the various effects observed as the result of castration 
in the rat and guinea pig laid the foundation for the criteria Ave have been 
able to use in the mammalian studies reported here. Earlier observations 
by Benoit (3) and Moore (4,5) showed that an intact testis, or part of a 
testis in situ, or a cryptorchid- testis prolongs the time of motility of the 
spermatozoa found in the epididymis. Whereas, it is found that in the 
ease of a completely castrated guinea pig Avith the epididymides left intact, 
the spermatozoa never Avere observed to retain their motility beyond 23-25 
days folloAving castration, Ave have placed thirty days as the maximum time, 
and consider that if Ave can prolong the time of motility bejmnd that 
period we Avill have shoAvn an activity associated Avith the internal seere- 



4. Capon 903 — Photograph taken October 10, 1928. Injections were discoutiiuied -Vn 
gust 17, 1928. 

tion of the testes. By this spermatozoon motility test, Moore and Mc- 
McGee (6) have been able to demonstrate a distinct prolongation of the 
time of motility of spermatozoa', the longest time being fifty-four days. 

The second mammalian test reported in this laboratory is the electiic 
ejaculation test. This test, originally discovered by Battelli (7) in 1922, 
consists in inducing the animal to ejaculate semen by an electric stimulus 
through the brain. The reaction is very .specific and can be applied lepeat 
edly after certain time intervals upon one and the same animal. A^noima 
guinea pig if thus tested once per Aveek yields a secretion of 1.5 to • 
grams. This material consists of secretions from the seminal vesicles an 
the prostate. It is distinctly fluid as ejaculated but very soon coagu a es 
to a firm jeUy due to the coagulating enzymes present in the prostate secre- 
iion. In a castrated guinea pig, hoAvever, these secretions 
normal several Aveeks after the operation; the result is that lit e oi 
material is ejaculated Avhen the test is applied, and AvhateAci nia eii. 
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secreted is exceedingly small in amount and does not coagulate. Moore and 
Gallagher (8) have shown that if a castrated guinea pig is injected with 
our extract we can distinctly correct the loss of secretory function of both 
the seminal vesicles and the prostate in that the ejaculated material is near 
to the normal in amount and possesses the normal characteristic of coagu- 
lation. They have even taken an adult guinea pig which has been castrated 
for six months and in which the ejaculation test had been found negative 
for some time and after ten to fourteen days’ injections of our extract ob- 
tained a normal ejaculation. 

The third mammalian test applied by Moore, Price and Gallagher (9) 
is that of the testis control on the prostate cytology. The prostate of the 
rat is composed of anterior, middle, and posterior lobes. In the castrated 
animal the entire organ usually diminishes appreciably in size but more 
certain and more striking still are the marked changes in the cytology. 
Moore, Price and Gallagher have not only prevented the degenerative 
changes as shown bj’’ the cytology but they have actually been able to 
construct an apparently histologically normal adult prostate in a one-hun- 
dred-days old pre-pubertally castigated rat by injections of our extract. 
In these cases varying injections over a period of twenty to thirty days 
were necessaiy. These studies in part at least are cytologieal confirmation 
of the physiological ejaculation te,st. 

The fourth mammalian test applied by Moore, Hughes, and Gal- 
lagher (10) is that of the testis eouti-ol on the cytology of the seminal vesi- 
cles of the rat. Here again it is ivell known that the size and cytology of 
the seminal vesicles are controlled by the testes. The observations on the 
cytology of the seminal vesicles in the castrated animal as affected by in- 
jections of our extracts are just as striking as those upon the prostate 
cytology. 

Our studies thus far indicate that from a qualitative point of view 
the comb growth reaction and the mammalian cytologieal tests reported 
on here are of about the same order of delicacy. The spermatozoon motility 
test is approximately ten times as sensitive as the comb growth method, 
but the ejaculation test is the least delicate of all. The mammalian tests 
are at present not as suitable for quantitative assays as the comb growth 
method. 

Finally a few remarks may be offered in regard to the chemical nature 
of this material. It is found in the lipoid fraction and, in general, can be 
fractionated by methods very similar to those employed on the female sex 
hormone. The material is relatively resistant to temperature, acids, alka- 
lies, and also to exposure to oxygen. The yield of the activity is exceed- 
ingly low. In our earlier studies we found it necessary to inject the 
equivalent of one-half to one pound of testicular tissue in order to be able 
to make an assay on the capon. With better methods of comb measurement 
and further purification of material, we have been able to observe effects 
from injections representing very much less original tissue. Our most 
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active and probably purest preparation obtained thus far is one in which 
a dose of 0.01 milligram of the active material per capon per day causes 
distinct comb growth. 

We conclude from these studies that the preparations we are using 
at the present time contain either one substance having all of these physi- 
ological properties or different substances as the result of which we are able 
to bring about these changes in the capon and in the castrated rat'>ancl 
guinea pig. 
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THE LAURENCE-BIEDL SYNDROME 
REPORTS OP TWO CASES IN ONE FAMILY 
RESULTS OP TREATiMENT- 

HARVEY G. BECK 

BALTIMORE 

In 1866 Laurence and Moon reported in The British Ophthalmologic 
Review a remarkable family group, in which four of eight children, born 
of health j’’ parents, exhibited adiposity, genital dystrophy, retinitis pigmen- 
tosa and mental deficiency. Three of these children showed, in addition, 
faulty muscular and skeletal development, which resulted in a disturbance 
of gait. 

Pigmentary degeneration of the retina, associated with poljalaetylism, 
was described by Horiug in 1864:, and by Wecker and Stbr in 1865, but no 
mention was made of obesity or sexual infautalism as concomitant features. 
The association of retiuitis pigmentosa with disturbances of internal secre- 
tion was not generally recognized until quite recently. In the Bowman 
Lecture of 1923, de Sehweinitz .stated that during a discussion on Internal 
Secretion, at the Thirty-Fourth Congress of the Deutsche Gesellschaft fiir 
iunere Medizin in Wiesbaden, April, 1922, “a newly established syndrome” 
was thus described: Congenital malformations (atresia ani, polydactylism, 
retinitis pigmentosa); deformities of the skull; retarded mental develop- 
ment; marked obesity with or without genital hypoplasia, and a peculiar 
form of indigestion. This clinical entity was named by Solis-Cohen and 
Weiss, the Laurence-Biedl Syndrome. 

Two months later Elschuig, at a meeting of the Prague Verein fiir 
Deutsche Aerzte, demoustrated three cases of retinitis pigmentosa, which 
were either inherited or acquired in early childhood, and also called atten- 
tion to the relation of retinitis pigmentosa to diseases of the organs of in- 
ternal secretion. At the same meeting Biedl reported three cases, two of 
which occurred in the same family. In addition to adiposity, genital 
hypoplasia and retinitis pigmentosa, his cases presented polydactylism. 
Raab, who subsequently reported these cases more fully, pointed out the 
fact that out of six normal births, four of the children were affected. Two 
of these, who died in infancy, also had polydactylism. The two affected 
children, who survived, showed some mental abnormality. Both subjects 
responded to hormonotherapy (thyroid and pituitary) ; the vision improved 
and there was a reduction in weight. Other cases have been reported in 
literature, making a total of thirty-five, including mj"- own eases. 

Polydactylism was not mentioned as a feature in Laurence and Moon’s 
eases, nor did it occur in two of Lange’s cases, although, in one of these 
syndactylism was present. Two children Avith potydaetylism, AA^hieh oe- 

‘Reported at a meeting of Tlie American Therapeutic Society, Pittsburgh, April 6, 1929. 
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cm-red in Biedl’s family group, and one of Lange’s, died in infancy and 
thereiore, are not included in the series. ^ 


Altliougli tile disease usually manifests itself by affecting several or 
more children in the same family, there is no record of the condition oc- 
curring in their ancestral relations. 

Consanguinity was mentioned twice. In one family with eight chil- 
dren, four of ndiom iverc affected, the parents were cousins. In another 
family of eight children, of whom two were affected, the parents were 
cousins and the father’s father also married a distant relative. In this 
family there was a history of alcoholism, epilepsy, and insanity. 

file cases reported ranged from 7 to 51 jmers of age, and were almost 
equally distributed between the sexes. Most of them were familial in char- 
acter and usually about one-half of the children were affected. Thus 27, 
including my own, occurred in 10 families. There were only 8 families 
in which a single individual was affected. It is a curious fact that four 
of the families had eight children, four of whom were affected in each 
family. It is further noteworthy that in three of the families two sous 
and two daughters were affected. In one of these families the disease 
sj^drome occurred in the 2nd, 4th, 6th, and 8th child. In the fourth 
family, which consisted of one daughter and seven sons, the daughter and 
three of her brothers were affected. The same ratio existed in Bernhardt’s 
report of two boys affected in a family of four children, and in my report 
of a boy and girl in a family of four children. 

Obesity with hypogenitalism of the Frolich type occurred in almost all 
of the cases. In nearly all of the boys there appeared feminine character- 


istics in the body contour with hetero-.sexual distribution of hair in tlie 
adults. In the girls, menstruation was either absent or delayed. 

Polydactylism or syndactylism w'as almost invariably present. The 
extra fingers or toes Avere rudimentary and appeared on the outer side of 
the little fingers or toes. These varied in number fi'oni one extra finger or 
toe on one hand or foot to one on each hand and foot. In one instance the 
patient had six fingers on each hand, six toes on one foot, and seven toes 
on the other foot. The extra digits usually had been amputated in in- 
fancy so that only a scar remained. Other malformations have occuiiec 
such as atresia ani, spinal curvature, and muscular defects ; oAving to tlic 
latter they exhibited a peculiar Avaddling, or “slouching gait. 

Visual defects Avere constant. In a feAV eases they had been obsenit 
by the parents during the first year of age. However, they were ordinan y 
not recognized until they entered school. In many of the cases die v.sm 

seemed to be normal in early childhood, ‘Xdne.ss 

later, in several instances as late as ten to fifteen years. ^ j 

was observed in some of the patients. Nystagmus^occurred fre,uu^ 
strabismus occasionally. The pupils reacted s ; j 

were often contracted. In some cases there was a ^ Pb, “P" 

and almost all showed abnormal pigmentation of the 
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The affected children always showed definite mental retardation, espe- 
cially when compared to the other children in the family who were not 
affected. These have been described in the various reports as mentally 
delinquent, inferior, slow, subnormal, obtuse and unintelligent, dull and 
inanimate, childish and apathetic, timid and emotional, markedly deficient 
and cheerful, stuporous, and moderately imbecile. 

The laboratory studies have )sot disclosed any characteristic findings. 
The blood morphology was usually normal. The blood Wassermann reac- 
tion was negative in all ca.ses except one, a case of inherited syphilis. Basal 
metabolic tests were made in only a few cases. These ranged from — 3 to 



1. Mother and four children The affected children are in the center The youngest son 
on the left and the oldest on the light are normal 


— 29 percent. Roentgenologic studies of the sella showed, in the majority 
of the eases, slight abnormalities. These were related to the size and 
general outline. The sellas were usually smaller than normal and occa- 
sionally flattened and irregular in contour. 

The patients who form the subject of this report were suffering from 
visual defects and were refen-ed by their ophthalmologist, Dr. Fleck, for 
study. The parents were Italian. They had four children, three boys and 
one girl. The youngest and oldest ivere not affected. The mother was 
very short and slender, measuring four feet and eleven inches, and weigh- 
ing 88 pounds. She had a slight scoliosis, bowing of tibiae, and a super- 


numerary molar. 

The father appeared healthy and was normally developed. He was 
five feet and four inches in height, and his weight ranged from 160 to 170 
pounds. There was no history of constitutional inadequacies and ano- 
malies or endoerinopathies of either the maternal or paternal antecedents. 
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"«-age of the patents ot 


Albert 

AdoliDh 

Isabella 

Howard 


Age 
II years 
11 years 
10 years 
71/4 years 


Height 
5 ft. 4^ in. 
4 ft. 8 in. 


Weight 
103 pounds (normal) 
1231/0 pounds (affected) 
1281/^ pounds (affected) 
1514 pounds (normal) 

. j. _ n •, 


4 ft. 7^ in. 

Both Albert and pounds (normal) 

‘hoi;- mother in 

cHferent ,norph„,„,ieal ieat„;era,M (.tt llt^ infS^^ 


UAbJS REPORTS 


born “dead” and'had”to^be\-evfved normally, bur was 

bottle fed on cow’s milk. For the latter part 

bne latter part of this period he ate certain food 



2. Case I, age 11. Note the Frohlich's type of obesity, feminine bi-easts, prominent abdorneii. 
large mons, underdeveloped genitalia, short cxtremitie.s, genu valgum, thick luliltr.itcd 
integument of lower extremities, and dullness of expression. 


under the direction of a visiting nurse. His weight was normal at this time. 
Later he began to take on fat. He talked at the age of fifteen months and walked 
before the age of two years. Dentition was normal. His mother states that he 
was a “good baby” and played with toys. Later, however, he developed a 
“temper” and became refractory and at times incorrigible. He was dull, apa- 
thetic, and lacked initiative. 
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At the age of six he entered school. He was not interested in his studies, 
which was attributed to his impairment of vision. During his period of five 
years in school, he succeeded in passing only the first grade. He was able to add 
and subtract and to spell a few simple words, fie showed some tendency to play 
with boys his own age, but never took any active interest in games. His endur- 
ance was good. He was not drowsy but slept well at night. There was no his- 



3. Hands of patient. Case I. showing characteristic tapering fingers, of pituitary type, and 
slight deformity of the riglit hand, which remained after the removal of the si.vth digit. 


tory of night terrors. Headaches, from which he formerly suffered, were relieved 
by glasses. His appetite had always been good. He ate 4 or 5 slices of bread 
with each meal and was very fond of spaghetti, potatoes, and sweets. There 
were no symptoms suggesting any cardio-vascular, gastro-intestinal, or genito- 
urinary disturbances. 



1. Illustiatiou showing intcgiimental changes of the lower extremities, deformity of the feet, 
irregularity in the size and shape of the toes, and syndactylism. (Case I.) 

When the patient was examined on October 1, 1927, he presented an extreme 
grade of obesity, weighing 1231/2 pounds and was 139 cm. in height. The fat 
was generally distributed. His face was full and round, and he had a large 
double chin. He had heavy pads of fat around his shoulders, large well-developed 
eniinine type of breasts and a prominent abdomen with marked panniculus 
adiposus. The mons was very large. In it the penis, which was diminutive in 
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size, was imbedded. The .scrotum appeared normal but the testicles were under- 
deyclopcd. There were large accumulations of fat over both thighs and the 
calves were abnormally largo. 

The skin over the face, body and upper extremities was moist, delicate and 
soft in texture, while that of the lower extremities, especially below the knees, 
was dry, thick and infiltrated, resembling that of myxoedema. There was no 
growth of body hair, but he had a heavy suit of hair on the scalp. He also ex- 
hibited faulty skeletal growth. Both upper and lower extremities were rela- 
tively .short. _ Genu valgum was marked. His measurement from symphysis to 
heel was_ CO.o cm, and irom symphysis to top of head, 68.5 cm. His height ex- 
ceeded hi.s span by 3.5 cin. The hands were broad and the fingers short, thick 
and tapering. On the right hand, opposite the last metacarpophalangeal joint. 



s. C.» I. N-... ”■ 

of tlio sellii. 

he had a saa.- from ‘I*'! fj toino‘‘thaTh’a 

toe removed The first and second toes were outer toes had been 

tL upper central incisors were very , 
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lateral incisors were proportionately decreased in size. The lower teeth were 
regular in size and distribution. 

During the examination, the patient sat with his head drooping. He ap- 
peared dull and expressionless and manifested a spirit of antagonism. He pre- 
sented a low forehead, scanty eye-brows, narrow lid slits, fatty eye-lids and 
tendency to squint. The pupils were even and reacted normally. The ears were 
prominent and projected outward, almost at right angles. 

The nose was small and nasal breathing was obstructed. The lips were 
thick and prominent, and the tongue, which was thick and pale, protruded in the 
midline. The palatal arch was high and narrow. The tonsils had been removed. 
The thyroid was not palpable. 

Nothing abnormal was found in the thoracic and abdominal viscera. 

The knee jerks were sluggish. 

The urine, blood count, and Wassermann reaction were normal. Further 
laboratory studies were denied because of his failure to cooperate. 

The ophthalmologic report by Dr. Fleck is as follows: Vision is one-sixth 
normal in each eye. The optic nerve is partially atrophied. The arteries and 
veins are quite small. Both retinae show atypical, spots of pigmentation. He 
gives a rather definite history of night blindness. 





'>and of patient. Case I, showing a small center of ossification, the remains of the 
and retardation of development of the second phalangeal bones, especially the 

tittle finger. 


Roentgenologic Examination: The skull is rather large. The bones are of 
normal thickness and density and the sutures are normal. There is some flatten- 
ing over the occipital area and the vertical diameter is increased in the posterior 
portion. The sella is large and regular in outline. The only abnormality is an 
unusually high dorsum, a feature to which Biedl directed attention. 


Hands: In the right hand there is a small round center of ossification still 
remaining in the soft tissues where the sixth finger was removed. The first or 
proximal phalanx of the little finger and the second or middle phalanges of all 
the nngers show retarded development in the right hand. The left hand shows, 

proximal phalanx of the fourth finger, 
he other phalangeal, carpal and metacarpal bones appear normal. 

of all the toes. This is more marked be- 
S Phalpges of the little toe were removed 

annpav « Sixth toe. The tarsal and remaining phalanges 





382 


LAURENCE-BIEDL SYNDROME 


mother states that the patient’s birth was normal and that 
of average size and developed normally during infancy. She was also 
a bottle fed baby and also had a rudimentary sixth finger which was removed 
imined.ately after birth, but no extra toes. Like her Kther she was 
swpids""n’nt-r Pi"i‘;tically the same diet. She likewise had a craving for 
^ normal and she walked and talked at the usual time^ At 

mo-inf..-^ r^ffi 'n weight. She was of a quiet de- 

q’l very little, and was more sluggish than her brother and exercised 

r ,,K.. , ’‘-."'’‘‘f nnectioiiate and played with other girls. At the age of seven she 
y,:J: wliere she spent three years in the first grade. On account of her 

vi-sion she had diiliculty in reading. She was subject to headaches, which were 
relieved by ghnsses. 

On physical examination she presented the appearance of being almost the 
liiototjpe of her brother, especially with respect to the body configuration and 





7. Case II, age 10. Note similarity of features as compared with Case I. 


general skeletal development, including malformed ®^iLed®128 

valgum, pudgy hands, tapering fingers, brittle nails, etc. g 

pounds and her height was 139 cm The obesity was and thighs 

well developed breasts, prominent abdomen and Ig exc^ept over the 

were also very large. The skin was soft, moi^st delicate except 

lower extremities where it was thick leathery and mfiltrated.^bhe n 

suit of hair on the head and many fine Jg® ^!fgj,e ^ery prominent. She 

head was abnormally large and t^e frontal eminences w i ^ ^ “peaches 

had a low forehead and full round face with a ' j jfer mood cheerful 

and cream” complexion and her pupils were normal, 

and happy. In the left eye there was a squint. „„„,;fierable ridging of 

There was a mild degree of maxillary prognathism a fondue was thick and 
the eeth, but the size and arrangement be palpated 

rior'L\\St« Su-n-’i S'tYMe oJSt^iha. organs. There .as no 
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deformity of the feet or toes other than a moderate degree of flat foot. The 

knee jerks were sluggish. , , xt. 

The urinary findings were normal; the blood count was normal and the 
blood Wassermann reaction was negative. _ , . . 

Ophtkahnoloaic examination by Dr. Fleck revealed one-sixth normal vision 
with partial optic atrophy in both eyes, thickening of the vessel walls, and in- 
crease in the retinal pigment. . , r, . 

Roent(jcnologic Examinatio^i: The skull is abnormally large with flattening 
of the upper and posterior surfaces. The vertical diameter in the posteidor por- 
tion is increased. All of the bones are of usual thickness and the sutures and 
grooves are normal. The sella is increased in depth and is somewhat closed-in. 
The frontal and paranasal sinuses are tremendously enlarged. 

Hands: The bones are normal in appearance. Most of the epiphyses are 
fairly well united with the shafts, which is in marked contrast to those of her 
brother a year older, in whom they are widely separated. 

Feet: The bones are normal in size and shape with the exception of the 
distal phalanges which are blunted at the tips. 

mscassiox 

111 suiiuiiariziiig the results obtained by the study of these two cases, it 
is evident that the clinical manifestations are typical of the Laurenee-Biedl 
Syndrome, the characteristic fc-iturcs being hj’pophj^seal obesitj’', hypo- 
genitalism, atypical retinitis pigmentosa, polydactylism and inhibition of 
mental development. Cases have been reported in which some of these 
cardinal symptoms were lacking — either the pigmentary degeneration of 
the retina or polydactylism. 

There is considerable speculation as to the cause of this peculiar syn- 
drome. No satisfactory explanation has been offered. Biedl does not think 
the disease is of true hypophyseal origin but of cerebral origin. Bardet 
believes it is due to a lesion affecting both lobes of the hypophysis during 
the period of embryonic or foetal development. Hydrocephalus has been 
suggested as a possible factor but few if any patients have presented direct 
evidences of the coexistence of this condition. 

The syndrome bears a close resemblance to the congenital malforma- 
tions occurring in achondroplasia, mongolian idiocj'', dysostosis eleido- 
cranialis and congenital club-foot, which Mui’k Jansen ascribes to increased 
amnion pressure due to an abnormally small amnion, the character of mal- 
formation depending upon the period of embryonic life during which the 
pressure was exerted. A lack of symmetry in the development of the toes 
IS a feature in several of these conditions, as Avell asi retardation of growth 
of the long bones of the extremities and alteration in the size and shape of 
the skull. Biedl emphasizes the structural changes in the sella as having 
some etiological significance. 


THERAPY 

In most of the cases reported no reference was made to the effects of 
organotherapy. However, Earnhardt reports two boys, aged 16 and 12 
years, respectively, who were greatly benefited by the administration of 
thyroid, anterior pituitary lobe and calcium. The weight was reduced, 
basal metabolism was increased, and the muscles developed in both boys! 
In the older boy there was improvement of vision and genital development. 
They both became more active and attentive. 




laurencb-biedl syndrome 


Ec Gyon observed u definite response to the administration of hypo- 
physeal extraet in a familial group of three boys. The headache disap- 
pe.uecl iJjore u-a.s an improvement in their intellectual condition. The 

pu .so became regular and slower, tlie weight decreased, and the height 
increased. 

^ ^ Tn one of Biedl's cases treated with thyroid and pituitary extract, the 
vision improved, menses were reestablished and the patient lost 13 pounds 

in weight. The brother of the patient also improved on the .same treat- 
mcnf. 

De Schweinitx. also reports beiielicial results in twm of his three eases. 
Ife states that one of them responded well to organotherapy; vision, general 
condition and mentality showing distinct improvement. In the other case 
vision, whieii was rapidly declining, was maintained by pushing glandular 
feeding. 

Hardet, Jlartoletti and Solis-Cohen failed to get results ivith thyroid 
and pituitary feeding. 


In my eases, the results of organotlierapj’', ■which consisted of thyroid 
and anterior pituitary lobe, have been very .satisfactory, especiallj'’ wdth re- 
spect to the improvement in the mental condition of the patient. As pre- 
viously staled, the hoy was 5 years in passing his first grade in school, and 
the girl, three years. They liad just entered low second grade. Treatment 
w^as begun on October S, 1.027. On the fifteenth of October, the mother 
reported tliat both children w’cre livelier and on the 22nd they began to take 
an interest in play and were less drow^sy. The girl averaged 89 in her 
studies for the week. On November the fifth, the mother stated that both 
children W'ore livelier than they had ever been before, and that Adolph 
made 100 in arithmetic and received three gold stars for correct papers. 
Isabella made 95 in arithmetic and 91 in spelling. On November 19th, 
Adolph's report showed 100 in four of his spelling tests and two gold stars, 
while Isabella made 100 in some of her tests. At the same time they be- 
came more active physically, their 'waddling gait improved, and they de- 
veloped the habit of teasing each other. They both continued to improve 
mentally and physically until February 18, 1928, when they discontinued 
the treatment. 

Their school reports at this time, for the previous week, showed that 
Adolph had three 100 marks in his studies and Isabella four 100 marks 
in her studies. Adolph had lost 18 pounds in weight. His circumference 
about the waist had decreased 3 inches and his genitals had markec y in 
creased in size. Isabella had lost 17 pounds in weight and her circum er- 


enee measurements also decreased. 

Before treatment the mother had to put on their shoes and clMhes, 
wash their faces, and comb their hair. They now began to tj^^e 1 1 
baths and dress themselves, and manifest an interest m en p 
peava.ee, a.cl a clesivs fov new clothes. 

Changed. Instead of being dull and apathetic they ueie bug , 
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and alert. They began to sing and whi.stlc and engage in the usual school 
games. 

Although they had no treatment for more than a year, they continued 
to improve. They both passed into high .second grade in their mid-year 
examination and into low third grade in the Spring. Last month they 
passed into high third, where thej’' are making good progress. 

Clinically, they now prc.sent an entirel}'- ditferent picture. Their 
vision has impz’oved, although thej' still show evidence of night blindness. 
The}’- attend g^unnasium regularly twice a week, read newspapers and story 
books, and pla}' games. Adolph had to remain after .school only once to 
complete his lessons; otherwise they recpiired no special discipline in 
school. However, their motlier still experiences some difficulty in manag- 
ing them in their home, 

Adolph weighs 114j/2 pounds and Isabella, 122 pounds. Thej’' have 
grown 21/2 and 3 em. in height, respectively. The skin over the lower ex- 
tremities is much softer and less infiltrated although it is still abnormally 
thick. Adolph’s gait is about normal, whereas Isabella still has some dis- 
turbance, especially in going up stairs. Isabella has a number of small, 
black pigmented spots on her face, neck and arms. These are peculiarl 5 '' 
located in pairs from 0.5 to 2 cm. apart and vary in size from a pinhead 
to a small pea. In size, color and arrangement they closely resemble one 
of the original subjects of Addison’s disease as reported by Addison him- 
self. 'Whether the skin pigmentation has any relation to the pigmentary 
degeneration of the retina is doubtful. However, it suggests the po.ssibility 
of a common etiological basis in which the supi’areual glands are involved. 
Adolph’s genitalia have continued to develop but they have not attained 
normal size. 

Psychological studies made by W. R. Casey of the Laboratory of Ex- 
perimental Psychology, Johns Hopkins University, revealed some interest- 
ing facts as indicated in the following report and in the graphs. 


“Though limited to five or six ratings, the accompanying psychological profile 
graphs are interesting and significant in several details, and especially is this 
true when a closer study of the responses both subjects made in the Binet-Simon 
tests. 


“First of all it should be said that mental tests involving vision, or tests 
which in any way tend to measure ability that ordinarily is acquii’ed by previous 
visual experiences, should be interpreted with the handicap in mind which these 
two children work under. As far as possible in giving the Binet-Simon tests the 
alternates were used where otherwise vision might be a factor. On the other 
hand, it might he said that poor vision has been a factor in encouraging their 
auditory sense so that both of these subjects are especially alert in attending 
to what is said to them. This was shown by the exactness of their responses in 
reputing numbers and sentences read to them, even to giving the same inflection 
to the voice that the examiner used. 


Both subjects seemed to be able to attend easily to what was required of 
-Tv Tv? reasoning ability better than his sister's, 

and had his vision been as good as hers he would no doubt have shown a much 
nighei- average on these tests, as well as a higher rating from his teacher. Tak- 
ing all things into consideration, the native abilities of both children are much 
nearer normal than this psychological study shows, except in the matter of 
muscular co-ordination. They are both markedly below normal in this respect. 
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Perhaps the_ dynamometer and motor co-ordination results give a truer picture of 
tlieir condition than any of the other ratings. The motor co-ordination test 
consisted of alternate tapping for the period of one minute. 

. Without giving undue value to it, the percent of gain in Intelligence Quo- 
tient during the past two years should be considered significant. The original 
Intelligence Quotient, two years ago was determined by their teacher and a 
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iberal interpretation in their Sdicafer'what 

dven, and in spite of this, a very piomismg therapy and what 

;L7t of this growth in mental development is due the glandular 

lart is due to environmental changes, is merits further study. It 

.ctor no doubt has an ™P<>f >>'“‘£1 “'Jn “e on gl.ndnlat 

bT;-‘fp.‘a.if tuntben chan.oa. etpeo.a.ly ,n 

he matter of motor co-ordination. 

Comment, The object in reporting these ^ jy, ,are 

trize the profession mth their nature. on Pnilnre to diag- 

ncl peculiar disease exist wliicli have no ^ j effected children. In 

,„ze may lead to Minctness and '■">>- mental de«- 

LU‘r";1rt“dis:::r iJ recognized and proper treatment insti- 
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tilted, much can be done to ai'rest its progress and in some cases the vision, 
mentality, fat dystrophy and sexual infantilism can be improved by organo- 
therapy. 

The tests used in iiiaKlUi; up the aceomiwiiilng psj cholOBlcal pionio giaphs weic : 

1. The St.iufoid Itevlslou of the Ulnol-SImon Tests 

•J The latlng listed on Uiose giaphs .is “Teachei's nstimato” Is made up of data fur- 
nished hv theli piesotiE teaeher as to their class standing, ntiniber of chlldion In their class, 
aseiage ago of these chlUliou. the standing of Adolph and Isabella lolathc to other membeis 
of thou cl.iss as to eompichenslon of subiect matter taught, nbllllv to leason, .iblllty to con- 
tcntiato or focus attention, aleitness, social .ulaptiiblllty In the school loom, Intoiest in their 
woik, and ambition to succeed. 

3 Motor coordination, or muscular contiol, Mas tested by the use of the Dunlap iin- 
pioied tapping plate The scoic consisted of the total number of taps the subiect made for 
a peiiod of one minute divided into too paits, a lialf minute of lapping, then 15 seconds 
lest, and then another half minute of tapping The giaphs show the conip.iiison of scoies 
these too childicn made Mitli that of nouns established for their lospoctive ages An 
attempt was made to gl\o tiieiii another iiiotoi contiol test, or Mh.at Is Known as Whipple's 
steadiness of motor contiol test, but their dcfecthe vision made this tjpe of test unicliable 

4 The Smcdley dvnaiuometer was used In determining their stiengtli of hand scoies, 
and the giaphs show their vailatioii fioiii the iioims of chlldien of their lespective ages 

5 The Woodvv 01 th- Wells substitution test Mas given to Isabella only, as Adolph's vision 
was too pool foi him to take it Tills test might be Inteipieted as a learning test, and the 
low scoic which the glil made was gie.itlj Intlueiiced by her poor vdslon 

C The peicont of gain in I.Q as shown on the giaphs is based on individual tests given 
them two jeais ago bj their teacher and th.it obtained bv the piesent evaminci at this time, 
the lesults of which aie shown by the first readings on these piofilcs 
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A SUMMARY OR THU FiNUiNGS IN 1100 

ESTIMATIONS 


GLUCOSE TOLERANCE 


HENRY J. JOHN, M.D. 
Cleveland Clinic 

CLEVELAND, OHIO 


have atl(*mptf(l to analyze 1100 glucose tolerance estimations from 
the routine examinations at the Clinic during the past eight years. In 
<a-(ler lo m>t the information which this study offers into a brief concrete 
lorm so that one may have a general survey of the entire Held, I have 
naturally had to sacrifice many interesting details and to group the indi- 
vidual curves into the series of twenty-three subdivisions which are given 
in Table I. 

In this study I have devoted much time to the clinical investigation 
and interpretation ot glycosuria, and therefore have studied this part of 
the general problem from the angles listed in Table I under the first five 
divisions. All the glucose tolerance curves were classified in the first place 
according to the patient’s affections as given in Table I in the first column. 


In the original classification the curves were considered as of four 
tyiJcs: 1. Curves which pre.souted a straight or almost .straight line. 2. 
Curves which presented a moderate rise with a return to the normal level 
in less than two and one-half horn’s. 3. Curves which presented a more 
marlied rise and return to the normal level in from two and one-half to 
three and one-half hours. 4. Curves which presented a high rise and a 
slow return, which, if projected, would extend over from four to nine hours. 
The.se four types of curves may be interpreted as follows: Type 1, strong 
tolerance for carbohydrates; type 2, normal tolerance; type 3, diminished 
tolerance (the potential diabetic, or the prediabetic as spoken of in the 
literature) ; type 4, the frankly diabetic curve. 

In order to simplify the analysis further, I grouped types 1 and 2 as 
normal types and 3 and 4 as diabetic and the percentage estimation is based 
on this subdivision. 

All tests were made while the patient was fasting. An ice-cold solution 
of 100 gm. of glucose in 250 ec. of w'ater to which the juice of one lemon 
was added was given to the patient; an ice-cold solution is less nauseating 
than a tepid one. The blood sugar analj^sis was made and specimens o 
blood were taken just before and at intervals of one-half hour, 1 hour, , 

3, and 4 hours after this administration and examined by the Meyer mo i- 

fication of the Lewis-Benedict method. ^ ^ 

In an examination of the first three columns of Table I, under }P 
of Curve,” one can quickly discern the conditions which carry a high inci- 

■ by title, Thii-teentb Annual Meeting, Association for the Study of Internal Secre 

Hons, Portland, Ore., July 9, 1929. 
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TABLE I 


Findings in 1100 Glucose Tolerance Tests 


The following findings. . 

Type of Curve 

Ucnal Threshold 

Blood Pressure 

Relation of 

Fluid Intake to 
Output 


.'otal 

rases 

Non- 

Dia- 

botio 

Cf 

/O 

Dia- ' 
betie ( 

r' 

/o 

^’otal 

Case.s 

ISO 

and 

dolow 

% 

\bovc 

ISO 

% 

Total 

Cases 

140 

or 

Jelow 

% 

Above 

140 

% 

Total 

Cases 

Output 

Less 

Than 

intake 

% 

Output 

iSIorc 

Than 

Intake 

% 

All cases of glycosuria . . 

337 

03 

37 

102 

85.8 

14.2 

82 

85.3 

14.7 

198 

79.7 

18.5 

Glycosuria discovered 

during our examina- 

tion 

13S 

00 

33 

■ 

I 

1 

■ 

■ 

■ 

■ 

■ 

■ 

Glycosuria discovered 

previous to our ex- 

amination 

100 

00.3 

30.0 

1 

1 

1 

1 

■ 

■ 

1 

■ 

■ 

Glycosuria found in life 
insurance examination 

01 

02.2 

37.7 

54 

89 

11 

17 

04.1 

5.8 

01 

88.2 

11.2 

Hyperglycemia found on 
routine examination.. 

Go 

GO 

40 







02 

93.4 

6.4 

Diabetic history in 
family (F. & H.) .... 

lO-l 

44.2 

55.7 

58 

75.8 

24.1 

51 

00. 7 

39.2 

90 

70.6 

25.3 

mMmmmA 

172 

31.3 

05. G 

100 

54 

40 

120 

57.5 



80.5 

18.6 

Normal weight 

287 

74.2 

25.8 

31 

83.8 



SO.G 

19.4 

283 

82.8 


Undernutrition 

171 

79 

21 

105 

SO 

20 

102 

80 

20 

170 

78.7 


Hyperthyroidism (29% 
male — 54% female).. 

230 



ISO 

81.1 

18.9 

235 




72.6 

23.3 

Hypothyroidhsm 


89 

11 

5 

100 




■H 


77.7 

22.2 

Acromegaly 

m 

50 

50 

4 

50 

50 

5 

80 

20 

G 

100 

■■ 

Hypopituitarism 

33 

91 

9 

11 

03.0 

30.3 

14 

85. 7 

14.2 

Bl 



Hypertension 

61 

37.7 

02.2 

49 

Go.i 

34.7 

60 

100 


01 



Pregnancy (Glycosuria 

21 

57.1 

42.8 

17 

94.1 

5.9 

■ 



21 

81.1 

14.2 

Tuberculosis 

S 

02. £ 

37.5 

0 

00 

34 

B 

100 


8 

62.5 

12.5 

Arthritis 

17 

52. £ 

47 

9 

■ 1 

45 

10 

100 


17 

88.3 

11.8 

Carcinoma 

■ 

10. f 

83. r 

t 4 

100 


G 

50 

50 

6 

100 


Syphilis 

m 

41. 

58. f 

14 

71. £ 

28. f 

11 

81. S 

18.1 

17 

82. S 

17.7 

Skin diseases 

20 

90 

10 

9 

60. C 

33. C 

E 

75 

25 


90 

10 

Patients under 20 year 

s 77 

70 

SI 

■ 

63 

36.: 

m 

86. C 

m 

IBQ 

■a 

22 

Diabetes 

B 

m 


54 

27.' 

72. 

33 

00. ( 

33. E 

335 

mi 

17.1 

Diabetic Symptoms- 
not diabetic.. . . 

1 

■ 

■ 

1 

100 

■ 

■ 

100 

■ 


66.1 

33 


dence of diabetic curves, those giving an incidence of 40 per cent or more 
being the following : 

Diabetic history in the family 
Obesity 

Hyperthyroidism 

Acromegaly 

Hypertension 

Pregnancy 
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Arthritis 

Carcinoma 

Syphilis 


Ihus in twenty-three subdivisions we find a ]iea\w diabetic incidence 
in ten, or -13 per cent. 


A similar examinatioii of the columns under “Renal threshold” shows 
an incidence of a threshold above 180 in more than 30 per cent of the cases 
in which the followin'' conditions were present: 


Obesity 

Acromei'aly 

Il3-popituitarism 

ir^’pcrtension 

Tuberculosis 

Arthritis 

Skin Diseases 

Patients under 20 \-cars of age 
Diabetes 


It is hard to understand wh}' j'oung patients (patients under 20 j'ears 
of age) should appear in this group, unless it be because in a large propor- 
tion of these patients h^'porthj'roidism was present so that we were dealing 
with a temporary physiologicallj' high threshold. This, however, is con- 
traiy to m3' previous e.xperioncc with cases of h3'perthyroidism, as the 
threshold in this group at large is quite low. The diabetic patients gave 
the highest incidence of a high renal threshold, viz., 72.2 per cent. In 
Table 11 is given an anah'sis of renal thresholds according to decades, 
irresiiective of an}’ disease. 


TABLE II 


Relation of The Renal Threshold According to The Age 

(In Decades) 


Decade 

Total Cases 

Average Renal ThreslioH 

I 

II 

III 

IV 

V 

VI 

VII 

Total.. . 

9 

40 

lOS 

201 

242 

117 

76 

100 

187 

139 

141 

155 

171 

148 

S33 

149 Average 


A similar analysis w'as made of the blood pressure in its 
blood sugar findings and the findings of this study are given ^ 
under “Blood Pressure” in w'hich the incidence of blood piessu 
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and below 140 is given. An incidence of 20 per cent or move of blood 
pressures above 140 was found in the presence of the following conditions : 

Diabetic history in the family 
Obesity 

Undermitrition 

Hyporthja-oidism 

Acromegaly 

Carcinoma 

Skin Diseases 

Diabetes 

Finally, we analyzed the relation of water intake to urine output dur- 
ing the glucose tolerance test. Following the administration of glucose, 
there is at first water retention, the release of water occurring later on, 
toward the end of the test. If one ran the test five, six or seven hours, he 
would find this output to be increased in practically all cases. The condi- 
tions in the presence of Avhieh the output was more than the intake and in 
which the incidence of this increased excretion was 20 or more per cent, 
were as follows : 


Diabetic history in the family 

Hyperthyroidism 

Hypothyroidism 

Hypopituitarism 

Hypertension 

Patients under 20 years of age 
Diabetes 

Bi’iefly, we can draw the following conclusions from the above data; 
Patients with glycosuria are not all diabetics. About two-thirds are non- 
diabetic and one-third are diabetic, a finding which indicates the necessity 
of investigating each ease carefully in order to determine its exact status. 

When glj^eosui'ia occurs in the presence of pregnancy it is important 
to study the case carefully as the incidence of diabetes in this group is far 
above zero. 

The discovery of glycosuria in the course of an examination for life 
insurance often leads to unfair discrimination. In my series as shown in 
Table I, 62.2 per cent of such cases were noh-diabetic. These subjects are ■ 
perfect life insurance risks. 

The finding of hyperglycemia in the course of a routine examination 
( 21/2 or more hours after a meal or during fasting), even though slight in 
degree, should not be disregarded, for in mj^ sei'ies 40 per cent of such cases 
ivere diabetic. 

AVhen there is diabetic history in the family the diabetic incidence is 
higher than when such a history is absent. 
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GLUCOSE TOLERANCE ESTDIATIONS 


01)e,sity, as is well known, carries a high incicleuee of diabetes, to say 
notliing of all the other evils which accompany this condition. 

Normal or sul)nonnal weight proteet.s the individual against diabetes 
more than any other single factor. It means that tlie individual eats mod- 
erately, ami moderate eating means that but a small load is thrown on the 
insulogenic function of the pancreas. 

Glycosuria in the presence of hyperthyroidism carries with it a high 
incidence of dial)ete.s, and for that reason should not be ignored, but the 
problems pre.sented by such cases should be rigidly investigated. 

irypolhyroidism is the reverse of hj’perthyroidism and the incidence 
of diabetes among subjects of hypothyroidism is slight. 

Acromegaly' earrie.s with it a high diabetic incidence. 
lly[)Opituitarism carries with it a low incidence of diabetes. 
Hypertension, on the other hand, as pointed out frequently in the liter- 
ature, carries with it a high diabetic incidence. 

Tuberculosis (glycosuria), arthriti.s, carcinoma and syphilis carry with 
them a high diabetic incidence. • 

Skin diseases carry with them low diabetic incidence. 

Diabetes occurred in 29.9 per cent of patients under 20 years of age, 
these eases having been investigated because of their glycosuria. 



THE ABORTIVE ACTION OF LIQUOR FOLLICULI 
. GIACOMO PIGHINI 

Director of the Scientific Laboratory of the Psychological 
Institute of Reggio Emilia 

and 

ADALBERTO COLONNA 
Veterinary Doctor 
REGGIO EMILIA 

Pollowdug some eliiiic-therupeutie researches on the action of the 
‘‘liquor folliculi” on animals, ive had a chance of experimenting with this 
product on a cow, which liad retained a dead fetus several months : the 
fetus could not he' expelled hj^ the usual means. 

The liquor is prepared hj" one of us (Pighini) by drawing it with a 
sterile syringe directly from a cow ovary, centrifuging and phenolizing it 
at the rate of 0.80 per cent. Sealed in ampoules of 2 ce. it keeps sterile 
and active for a long time. Its activity measured in “rat units,” according 
to Allen and Doisy’s method of vaginal secretion as well as the activity of 
.special preparations obtained from the original liquor, will be reported in 
another paper. 

The same liquor was used on a Swiss cow, 6 years old, which, the owner 
stated, was 8 months pregnant, but which we found by rectal examination 
to have retained in the uterus a mummified fetus. After vainly trying the 
usual abortives — coitus, fatigue, mas.sage of the uterus, warm irrigations, 
injections of barium chloride, and of yohimbin — we thought of trying to 
obtain an abortion by injection of freshly prepared follicular liquor. One 
cubic centimeter was injected hypodermically the first day and 2 ee. the 
second. On the morning of the third day the fetus was expelled. A few 
days later the cow was in rut and became pregnant. She later had a 
normal delivery. 

The liquor of the ripe Graafian follicle, as known from the experi- 
ments of Prank (1922) ; Seaborn and Champy, Allen and Doi.sj^ (1923 ) ; 
Courrier (1924), etc., and from the more recent work of Laqueur, Brouha, 
Zondek, Massazza, Truffi (1927) contains in a high concentration a hor- 
mone which, injected in castrates or immature females, induces in the 
utero-vaginal tract the characteristic anatomo-physiological changes seen 
in the period of normal rut. 

This hormone, which is contained in a very slight concentration in the 
corpus luteum (Prank and Gustavson) ; in the placenta (Iscovesco, Glim, 
Wadeln, Parker, etc.) ; in the blood (Frank, Goldberger) ; in the urine of 
the pregnant female (Zondek and Ascheim), is considered the natural 
metabolic product, which periodically stimulates the female genital func- 
tions, inducing those complex phenomena, which constitute the rut. The 
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lustological modiIk-atioii.s ol the genital organs (uterus and vagina) iii- 
dueed through the treatment with this hormone are well known. ,Thej- cor- 
respond exactly to the^ elianges brouglit about by the physiological period 
ol rut hypertrophy of tlie uterus through proliferation of tlie miiscularis, 
of the stroma and of the mucosa and glandular aspect of the epithelium; 
the \iigina also shows stratification, cornifieation, exfoliation of the mucosa 
and Its secretion— instead of leukocytes as normally— fails to show anuele- 
ated scpuimous epithelial cells as during the rut. The mammary gland also 
begins acinal proliferation, 

AVhat is of a greater interest in our case is the behavior of the uterus, 
wliich we saw to uiulcrgo remarkable hypertrophy under the action of the 


follicular licpior. Frank and his co-workers (1925) had already pointed 
out that the uterus of animals in rut, put into Locke’s solution, shows 
rhythmic contractions ampler and slower than during the interoestral 
period or after castration. Broulia and Simonnet saw besides (1927) that 
tliese cliaracteristic oestral contractions can be obtained in the uterus of 


animals in oestral rest by adding follicular liquor to the Locke’s solution; 
and they showed, furthermore, that by steady washing the contractions 
fall, to reappear again following the addition of follicular liquor. In the 
washing Avatcr the active principles of this hormone are found, when the 
washed iitcrns no longer contracts rhythmically. 

Following these experimental findings we applied our preparation of 
liquor folliculi to induce abortion. The result was prompt and there was 
no doubt but that it came through the action of the hormone. 

A few cubic centimeters Avere sufficient to make the inert uterus of 
the COAV pass into oestral activity, during Avhieh the muscular hj'-pertrophy 
and the starting of the rhythmical contractions gave to the organ a re- 
active poAver sulTicieut to expel a foreign body kept there for months. 

The applications of liquor folliculi in this field of the veterinary prac- 
tice promise very much ; and Ave intend to use such a method in the numer- 
ous cases of retention of the adne.xae, as found very often in our province 
folloAving infectious abortion. 


SUMMARY 

The authors have succeeded by the injection of a preparation of liquoi 
folliculi in producing the expulsion of a retained fetus in the coav. The sug- 
gestion is offered that the method offers a possibility of wide usefulne-ss 
in dealing Avith retained adnexae in veterinary medical practice. 


ninniOGRAPHY 
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PRELIMINARY NOTE ON THE ASSAY OP THE FOLLICULAR 
HORMONE BY VAGINAL ADMINISTRATION’^ 


H. H. POWERS, J. R. VARLEY and J. A. MORRELL 
From the Research and Biological Laboratories of E, R. Squibb & Sons 

NEW BRUNSWICK, N, J. 


Previously it lias not been clemonsti'ated that it is possible to induce 
an artificial sexual cycle in spayed animals except by subcutaneous, intra- 
muscular, or inti'aperitoneal injections of the ovarian “follicular” hor- 
mone. For practical purposes it would be highly advisable, in some eases, 
to administer this hormone by other routes and this study was instituted 
to determine whether or not absoi'ption of the active principle could be ob- 
tained when administered by the vagina. Loewe, Laqueur and Hannan, 
have recently reported that oral administration of the estrus inducing 
hormone will induce the sex cycle in spayed animals in some cases but that 
the response is not certain, and the dosage required is very large. In the 
white rat it has been shown that as much as 100 times the subcutaneous 
dosage is necessary to induce estrus when administered orally. Evidently 
a large percentage is either destroyed in the digestive tract or is not 
absorbed across the intestinal mucosa. 

As Maeht has shown that the vagina has splendid absorptive 
powers in reference to many drugs it Avas decided to attempt the adminis- 
tration of the estrus hormone, by the insertion of gelatin pessaries in the 
vagina, in the various laboratoiy animals. 

Glycerinated gelatin pessaries are made up by mixing 32 parts of gela- 
tin Avith 48 parts of glycerin, heating Avith stirring until a homogenous 
mixture has been obtained and then 20 parts of extract are stirred in 
slowly. This solution Avas then sucked into small glass tubes and allowed 
to cool. After the gelatin had set the material Avas pulled out and cut into 
suitable lengths and dusted with talcum poAvder. The original extract of 
the follicular hoi’mone contained 500 Allen-doisy units per cc. Therefore 
each gram of pessary contains 100 units. The convenient size for use in a 
monkey was found to be anything from I/4 to % gram. 


INJECTION OF AN EMULSION OF GELATIN PESSARY 

In order to decide whether or not the hormone Avas destroyed in the 
process of making the pessary and further to determine Avhether the mate- 
rial had lost any stability due to this procedure an emulsion of the gelatin 
pessaries Avas prepared by dissolving a two gram pessary in 100 cc. of Avater 
and injecting it subcutaneously in spayed rats. The rat tests on all 
material Avere carried out according to the original Allen-Doisy technique 
giving 3 injections of 1/3 cc. each at 4 hour intervals. The results are 


^ Thirteentti Annual Meeting of the Association for the Study of 
internal Secretions, Portland, Ore., July 9, 1929. 
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given below in Table 1. The smears were indicated as follows : D— dies- 
trus, op proestrus, 0— estrus, and PO— postestrus. The rats weighed 
approximately 190 grams each. Usually five rats were placed on each 
dosage. Smears were taken approximately 48 and 56 hours after the first 


injection. 








Table 1 





Total Units 

Time of 


Fasrinal Smears 


Injected 

Smear 

1 

2 

3 

4 

5 

2U. 

48 Hr. 

OD 

PO 

0 

0 



56 “ 

PO 

PO 

PO 

PO 


1 1/3 U. 

48 “ 

0 

0 

PO 

0 

PO 


56 “ 

PO 

PO 

PO 

PO 

PO 

lU. 

48 “ 

OD 

0 

PO 

PO 

0 


56 “ 

PO 

PO 

PO 

PO 

0 

Apparently 

no loss of potency 

occurs 

in the 

process 

of making 

■ these 


pessaries. Further tests wore made at varying intervals afterwards to 


determine the stability of the product. Up to the present time -over a 
4-month period no loss can be detected in these pessaries. 


VAGIN.UJ ADAILNISTUATION OP THE OVAKIAK HOKMOKE IN SPAYED BATS 


Pessaries made according to the above formula contain 100 units per 
gram so that a piece weighing 10 milligrams contains one unit. By means 
of scissoi-s pieces were cut and trimmed to weigh approximately 10 milli- 
grams. This can be done with an error not exceeding 3 or 4 per cent. 
A group of rats weighing approximately 150 grams each were used. The 
pessaries were inserted in the vagina of the rat using forceps and a small 
plug of cotton inserted afterwards to keep the pessary in place. Two pes- 
saries were administered to each I’at at an interval of eight hours. Subse- 
quently, smears were taken at 29, 46 and 51 hours after the first pessary 
had been administered. In no case did the animal show any response at 
the end of the 29-liour period. Table 2 shows the results obtained in a 
typical group of animals at the 46 and 51 hour periods. 


Total 

Units 

2 

3 

4 
6 
8 


Table 2 


Interval from 


Va 

ginal Smears 

1st Pessary 
to Smear 

1 

2 

3 

4 

46 Hrs. 

OD 

OD 

OD 

OD 

51 “ 

0 

0 

0 

0 

46 “ 

PO 

0 

' 0 

PO 

51 “ 

PO 

PO 

0 

PO 

46 “ 

D 

D 

OD 

D 

51 “ 

PO 

PO 

0 

PO 

46 “ 

D 

D 

D 

D 

51 “ 

D 

PO 

D 

D 

46 “ 

0 

0 

OD 

0 

51 “ 

PO 

0 

PO 

0 

46 “ 

PO 

D 

PO 

D 

51 “ 

PO 

PO 

D 

D 


5 


OD 

0 

0 

PO 

OD 

0 


0 

0 

D 

D 


12 
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The smears taken from these animals showed a larger number of 
leukocytes than is customary. Probably the presence of a foreign body 
in the vagina had something to do with this. As will be noted from the 
above table, the response is less uniform than when the material is given by 
injection. However, this might be expected due to variations in the rat 
and the degi’ee of absorption across the wall of the vagina. A fair response 
M'as obtained with two and three units, and results here given are incon- 
clusive and deinonstrates no exact ratio between the subcutaneous injec- 
tion and the gelatin pessary dose. How^ever, apparently it is in the neigh- 
borhood of three to one. 

VAGIXAIU ADMIKISTgATlON OF THE OVABLVN HOBAIONE TO SPAYED MONKEYS 

In a previous paper we have reported the induction of menstruation in 
spayed monkeys of the maeaeus vhesns species following the subcutaneous 
injection of the follicular hormone. It has been shown that menstruation 
always resulted if a sufficiently large quantity of the hormone is adminis- 
tered. The administration by the vaginal route W'as then attempted with 
the following results. Pessaries made as described above wei*e inserted 
into the vagina by holding the lips apart with a small artery clamp while 
the pessary was inserted by means of a pair of small forceps. Sometimes, 
and especially so when large pessaries were used, it was found that the 
monkey succeeded in ejecting the pessary. This seldom occurred, however, 
when a pessary, weighing not more than % gram was used. In every ease 
the administration of these pessaries was continued for six consecutive days, 
one pessary being given each day. About three or four days after the first 
pessary Avas administered the sexual skin started to redden and the labia 
and pouches to swell. The coloration reached a maximum toward the end 
of the administration of the pessaries and persisted for several days after 
the treatment had ceased. The swelling of the sexual skin decreased shortly 
after the color faded. Table 3 shows the results obtained in a small group 


Table 3 


Monkey 

No. 

Weight 

Date 

Spayed 

Total 

Units 

Given 

Color of 
Sexual 
Skin 

No. Days 
Epithelial 
Growth 

No. 

Days 

Menses 

No. Days 
After 
Last 
Pessary 
that 
Menses 
Started 

Date 

Pessaries 

Started 

Remarks 

1 

3.6 kg. 

4/30/28 

600 

1 

9 

4 

— 

3/11/29 

Cvst 




300 

1 

18 

None 


4/ 1/29 

removed 



5^23/28 

300 

1 

13 

6 

■ISHi 

4/ 1/29 



kg. 

5 '23/28 

600 

2 

9 

6 

■fgH 

4/ 1/29 


8 

3.2 kg. 

6/12/28 

600 

2 


None 


4/ 1/29 


9 

3.6 kg. 

6/12/28 

150 

2 


2 

12 

4/ 1/29 

3 / 6/29 

10 

2 A kg. 

6/12/28 

1.50 

2 


6 

11 

4/ 1/29 


23 

2 4 kg. 

1/31/29 

600 

X 

8 

S 

10 

3/11/29 



of monkeys. Vaginal smears were taken daily and examined for signs of 
epithelial growth. The color of the sexual skin was rated as follows: 
X— -pale, 1— faint red, 2— medium red, 3— red. The appearance of red 
blood cells in the vaginal smear Avas taken as the eriteria of menstruation. 
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Failure in two ca.ses to induce menstruation may be due to the fact 
that some of the pessaries may have been ejected and we can not be certain 
liow many times tliis occurred. 


SUMMARY 

1. The estrus-indueing hormone was prepared in the form of a gelatin 
pe.ssary for vaginal administration. 

2. The cheek of j)oteney of the gelatin pessaries by injection of water 
emulsion of these pessaries in white rats showed that no loss in potency 
occurred in their preparation. 

3. The estims cycle has been induced in spayed albino rats by vaginal 
administration of the follicular hormone. The ratio between the pessary 
dose and the subcutaneous dose is probably in the neighborhood of 3 to 1. 

•1. llfenstruation has been induced in spayed monkeys by the vaginal 
ailministration of these pes.sarie.s. As low as 150 units will induce men- 
struation in these animals. 

Further work is now in i)rogress to attempt to establish accurately the 
ratio between the subcutaneous and vaginal dosage in both the rat and the 
monkey. 



Abstract Department 

The iiiftueiice of tubercular toxin upon the supi-arenals of albino rats, Akiyama, 
S., Folia Endocrinol. Japon. 4: 22. 1928. 

Tuberculin was injected subcutaneously into 34 rats over periods of ten 
or more days. No signilicant effect could be noted in the adrenal histology, 
weight or proportion between cortex and medulla. The thyroid similarly was 
unaffected. — R. G. H. 


Metabolism of rats after adrenalectomy (Mctabolisnio de las ratas suprarreno- 
privas). Artundo, A., Thesis for Doctorate in Biochem. and Pharmac., Nat. 
Univ. of Buenos Aires, pp. 1-8C. — Abst., Physiol. Absts. 13: 1928. 

Rats can suiwive extirpation of the suprarenals and show good nutrition 
and resistance to cold. They are, however, less active muscularly, fatigue 
more readily and are more sensitive to insulin and to avitaminosis B. Their 
muscles show increase of glutathione. The blood sugar is low for two to 
eight days after excision; the liver-glycogen is similarly low, but the muscle- 
glycogen is high. Blood sugar, liver-glycogen and muscle-glycogen all become 
normal in fourteen days after the operation. The animals are abnormally 
sensitive to the hypoglycemic and toxic action of insulin. Under a somewhat 
low external temperature (16° to 20°C.) the metabolism rises more and earlier 
than does that of the normal controls. But a severe fall of temperature (15° 
to 0°C.) raises the animal’s metabolism less than in the normal controls. The 
results, like those of Cannon and his co-workers, and of Houssay, Lewis, Bia- 
sotti, and Molinelli, indicate that the suprarenals and adrenaline play an essen- 
tial role in thermo-reguiation. 

The effects of lowered temperatm-e on adrenalectomized rats (La lucha contra 
el frio en las rata suprarreuoprivas) . Artundo, A., Rev. Soc. argent, de biol. 
3: 40. 1927. 

Adrenalectomized rats show an inability to maintain a constant rectal 
temperature when placed in a cold environment showing a drop in body tern-, 
perature of 15° as compared with an 8° drop in normal animals. Ability to 
compensate as determined by comparative death rates in cold environment 
increases with the time elapsing after the operation. Basal metabolism studied 
at 30°, 15°, and 0° shows that with a temperature drop from 30° to 0° the 
normal rat increases basal metabolism 2.45 times, while adrenalectomized rats 
increase but 1.86 times. — B. C. 

Influence of suprarenals on, blood pressure regulation (Influence de las glau- 
dulas suprarenales sobre la regulacion de la presion arterial) . Biasotti, A., 
Thesis, National University of Buenos Aires. P. 97. 1927. 

The experiments were made on unanesthetized dogs, in order to avoid the 
perturbing effect of anesthetics. The blood pressure was taken on the femoral 
artery by the indirect method, precaution being taken to avoid emotional hyper- 
tension. Unilateral removal of the abdominal sympathetic chain, or extirpation 
of one adrenal was equally without effect upon the blood pressure. Removal 
of both adrenals caused a rapid lowering of the blood pressure until death. 
The removal of the right adrenal and the demedullation of the left was fol- 
lowed by a hypotension of 3-4 cms. Hg., which finally disappeared after 20 to 
30 days. — J. J. Izquierdo. 

Some conditions affecting the capacity for prolonged muscular work. Campos, 
P. A. de M., W. B. Cannon, H. Lundin and T. T. Walker, Am. J. Physiol 87-’ 
680. 1929. 

By means of a treadmill, moving at a known speed and set at a known 
inclination, various conditions which might affect the maximal capacity of dogs 
to run Avere studied. With repetition of the tests the maximal ability increases. 
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1 ho blood sugar as a rule decreases during the exercise period and rises slowly 
in the subsequent recovery period. No close relation was found between the 
glyceinic level and the performance of the animal. Increase of the glucose 
percentage of the blood by preliminary injection of glucose and adrenalin has 
no favorable action on the performance. The lactic acid in the blood rises 
during the llrst stages of the work; then begins a decline which continues 
during the recovery period. No close relation was found between the percent- 
age of lactic acid in the blood and the condition and performance of the animal. 
Proliminaiy injection of adrenalin may cause a rise of the lactic acid percent- 
age higher than normal, but this is not associated with any definite effect on 
performance. A “large” dose of adrenalin (0.174 mgm. per kgm.) induces 
excitement and lessens the capacity to run. If animals run until exhausted 
and are then given subcutaneously “small" doses of adrenalin (0.02 mgm. per 
kgm.), they recover to a striking degree their ability to run. They may put 
forth energy from 17 to 44 per cent additional to what they have already put 
forth. Inactivation of the adrenal glands by removal of one and denervation 
of the other does not lessen the capacity for long-continued labor. The inacti- 
vation is associated with no marked influence on the glycemic level, but with 
a noteworthy reduction of the lactic acid rise during vigorous work. Severance 
of the sympathetic nerves of skeletal muscles does not reduce the maximal 
performance. Severance of the hepatic nerves results in a marked decrease of 
the capacity to run. Reasons are given for not attributing this result to the 
operation or to the effects on the heart rate. The capacity to run is largely 
restored by injection of adrenalin. Denervation of the heart, the adrenals and 
the liver is followed by a striking reduction in the ability to run. Injection of 
adrenalin then accelerates the heart and greatly Increases the working capacity. 
The outstanding phenoinena — the ineffectiveness of the glucose and lactic acid 
percentages of the blood, the favorable action of adrenalin, the unfavorable . 
effect of hepatic denervation — are discussed in their bearings on the phenomena 
of exhaustion, but with questions suggested rather than answered. 

— Authors’ Summary. 


Clinical studies of ndi'cnalcctoiny and sympathectomy. Crile, G. W., Ann. Surg. 

S8: 470. 1928. 

Adrenalectomy alone, or combined with sympathectomy, thyroidectomy, or 
with both, was performed in 29 cases in an attempt to control what the author 
calls the “kinetic drive” in certain diseases in which it is thought that the 
symptoms are or might be due to an increased output of adrenalin, or to the 
interaction of the adrenals and the thyroid gland. Experimental and clinical 
data support this theory in the case of hyperthyroidism, and although it is still 
too early to learn the end-results in these cases, the early results of adren- 
alectomy are very encouraging. The basal metabolic rate was reduced to 
normal, the thyroid gland diminished in size and grew firm in texture, an^ 
there was but little post-operative reaction. The results of the combined oper- 
ations of adrenalectomy, thyroidectomy and sympathectomy in epilepsy ar 
hopeful; the results of treatment in endarteritis obliterans and in hypertens 
are negligible, and those in neurasthenia inconclusive. The technique use 
adrenalectomy is described. — Author’s Abst. 


Observations on the hemodynamic action of epinephrine. Dragstedt, C. A , 
J. A. M. A. 91: 1035. 1928. 

The minimal effective dose of epinephrine on sustained 
the unanesthetized dog produces pressor effects. The minimal e ^ 
of epinephrine in the unanesthetized dog is less than from 0.2 to • 

1 to 1 million solution of epinephrine per kgm. t Jtinal inhibi- 

(pressor) response to epinephrine is more sensitive than the in to 

bolh in the nnanenthelized dog aSesla. 

epinephrine is an abnormal response mediated at least m part _y^^ ^ 
Compatible suprarenal blood collected from one dog and i J a^sUght pressor 
unanesthetized dog at the rate which it was collected h from these 

effect absent in the systemic blood. There is no tinually secreting 

experiments that the suprarenals are ^ed, and there is 

epinephrine in amounts sufficient to 

reason to believe that an augmentation of secretion easily con 
hemodynamic effects.— Author’s Summary. 
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Further observations on adreiialiuo mydriasis at the menopause. Hannan, J. 

H., Brit. M. J. 3: 931. 1928. 

Adrenaline mydriasis associated. with the menopause in women has been 
shown to occur in 6 oophorectomized rats. It was found to occur with more 
regularity in rats than in women. Large doses of the oestrous-producing 
autacoid caused rats to lose the adrenaline mydriasis effect. Doses corresponded 
to those necessary to produce oestrus. Diminution in the amount of the 
oestrus-producing hormone is responsible for adrenaline mydriasis at the 
menopause, and, as this phenomenon is always associated with severe 
vasomotor phenomena in women, is also probably responsible for these symp- 
toms of the menopause. The oral administration of the oestrus-producing 
autacoid is rational treatment for the vasomotor symptoms of the menopause. 
The dose will have to be repeated within 7 days if a permanent effect is 
required. Though administration of the autacoid at the menopause is rational 
treatment, the enormous doses required will prevent the maximum benefit from 
such treatment being attained until preparations of increased activity are 
available. — R. G. H. 

The hormone of the adrenal cortex. Hartman, F. A., K. A. Brownell, W. E. 

Hartman, G, A. Dean, and G. G. MacArthur, Am. J. Physiol. 80: 353. 1928. 

Bight preparations of the adrenal cortex are described. The most potent 
extract is prepared by salting out the hormone with sodium chloride. The 
acetic acid filtrate of the cortex of ground ox adrenals is precipitated by saturat- 
ing with sodium chloride and the precipitate washed with saturated sodium 
chloride solution to remove epinephrin. Separation and washing are carried 
out by means of a high speed centrifuge to reduce to a minimum the time of 
standing as a precipitate. The precipitate is then dissolved in water, the pH 
adjusted to 7.35 and the sodium chloride content to 0.9 per cent. One cubic 
centimeter of the finished extract is equivalent to 1 gram of cortex. Steriliza- 
tion is accomplished by passing through a Seitz filter. Completely adrenalec- 
tomized cats injected twice daily with this substance have survived an average 
of 27.4 days or longer as compared to 5-6 days for controls. Cortin is pro- 
posed as a name- for the hormone. — Authors’ Abstract. 


Observations upon adreiialectomized cats treated with the cortical hormone. 

Hartman, P. A., P. R. Griffith, Jr., and W. E. Hartman, Am. J. Physiol. 86: 

360. 1928. 

This is a study of adrenalectomized cats whose period of survival has been 
prolonged by injection of cortical extract. In many of these animals a condi- 
tion of chronic adrenal insufficiency seems to have been produced. The symp- 
toms were those of acute insufficiency except that they tend to develop more 
gradually. In six out of seven cats studied the metabolism remained within 
normal limits for periods ranging from 7-29 days after removal of the second 
adrenal. Adrenalectomized cats treated with extract never gained weight, 
although after it had dropped to a lower level it might be maintained there for 
some time. A lowered resistance to infection was common, many of the animals 
apparently dying earlier on account of some infection. Heat production and 
regulation were poor in treated adrenalectomized animals. Vigorous exercise, 
when undertaken, was always followed by unusual fatigue or depression. 
These adrenal insufficient animals were less able to take care of large quan- 
tities of protein or other food which might increase the demands on the kidney. 
Thus, eating of excessive quantities of beef or liver exacerbated the symptoms 
and sometimes caused death. The blood urea in these animals became very 
high. In a few instances the skin changed from pink to dirty grey in color, 
in one cat which survived 300 days a chocolate brown, subcutaneous fat was 
found. Thyroidectomy and gonadectomy did not modify the survival period of 
treated, adrenalectomized animals. — Authors’ Abstract. 


Adrenal secretion of a suprarenal gland anastomosed to the neck vessel, caused 
by stimulation of the splanchnic nerve or by nicotine (Descargos de adrena- 
hna de una suprarrenal unida a los vasos del cuello, por Influencia de la 
excitacion del nervio esplacnico o de la nlcotina) . Houssay, B A and E A 
Molinelli, Rev. Soc. argent, de biol. 3: 509. 1927. 

It is possible to effect vascular anastomosis of the suprarenal with the 
carotid artery and jugular vein of another dog. The gland thus anastomosed 
retains its vitality and its adrenal discharge increases when the great spfanchnic 
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norvo is stimulated or nicotine injected. Stimulation of the great splanchnic 
nerve of the injected gland raises the arterial pressure deflnitly this effect 

f the anastomosed vein and reappears when unclamp- 

ing it. — E. A. Molinelli. 


Jiillect of ncuriiic and epliedrino on adrenal secretion (Accion de la neurina y 
efedrina sobre la .secrcclon do adrcnalina). Houssay, B. A. and E. 4. Moli- 
nolli, Rev. Soc. argent, de blol. 3: G99. 1927. 

1 he e.vporlmcnts wore carried out on dogs with suprarenal-jugular anas- 
tomosis. Nouriue, acting like nicotine, lobeline and quaternary ammoniums, 
produced great adrenal discharge. Under the effect of ephedrine, adrenin 
secretion occurred in 3 of 5 experiments. It was slight, in general, but some- 
times prolonged. If the splanchnic nerves of the donor’s gland were previously 
excised, neurino still produced increased adrenin secretion, but ephedrine failed 
to do so. It Is concluded that adrenal secretion plays but a secondary role in 
the effects of ephedrine. — E. A. iMolinelli. 


I’neuniogastrlc nerves and adrenal secretion (A’^ervios neuniogastricos y secre- 
. eioii do adrenaliiia). Houssay, B. A. and E. A. Molinelli, Rev. Soc. argent, 
biol. 3: 5G3. 1927. 

The experiments were carried on by the method of suprarenal-jugular 
vein anastomosis. A weak, faradic centripetal excitation produces a slight 
diminution, often followed by a slight increase, of adrenal secretion. Stronger 
electric stimulations of the vagus nerve or mechanical stimulations such as 
tying or sectioning produce a considerable refle.v increase of adrenin output. 
Anesthesia or section of the previously cocainized vagus does not alter adrenal 
secretion, indicative that these nerves have no physiological, tonic, reflex or 
direct inilueuco. — E. A. Molinelli. 


Dual calorigenic activity of suprarenal gland. Koehler, A. E., Proc. Soc. Exper. 

Biol. & I^Ied. 20: 29G. 1929. 

The author determined the calorigenic effect of epinephrin-free extracts 
of the suprarenal gland as one test of the potency of the extracts. Two supra- 
renal preparations of opposite calorigenic activity Avere obtained. One caused 
an increase of 70 per cent in the metabolism of a dog, and the other a decrease 
of 38 per cent. Single doses of the preparations were given orally. The effect 
on metabolism increased to a maximum and declined Avithin 2 to 3 days. 


The effect of imrathyroid mcdicution on the action of adrenalin and on the 
content of the blood (Ueber die EinAA'irkuug der Parathyreoideamedikation 
auf die probatorisclie Adrenalinreaktion und auf den Gelialt des Blutes an 
K und Ca). Kylin, E., Acta med. Scandinav. 67: 287. 1927. 


Having shOAvn that calcium increases the effect of adrenalin 
blood-pressure, Avhile potassium decreases it, the author investigated t 
Of parathyroid medication on the adrenalin-reaction and on the il- ^ . 

content of the blood. Patients in Avhom the adrenalin-reaction was ^^soio 
Avere given tAVO parathyroid tablets three times a day. "^e ® 

blood rose, the average rise being 1.45 mgm. per cent. The K-con K/Ca 

blood fell, the fall ranging betAveen 6.9 and 0.1 mgm. per cent. 
quotient Avas lOAvered, the average value being 2.60 before ,^5 

after treatment. The effect of the medication upon adrenalin-reacti 
to render it less vagotonic, more sympathicotonic. After t^eatmen , 
cases the reaction Avas sympathicotonic, in three it Avas , jon ^as 

other six it Avas less vagotonic than before treatment. Thf, 
drawn that the change in the K/Ca content of the blood aM tbe ^hang^^ 
adrenalin-reaction brought about by parathyroid „ simultaneous 

coordinated phenomena. In order to confirm these An gs^ s 

panied a Ioav K/Ca quotient. — E. P. McCullagh. 
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Behavior of denervatctl spleen lii adrciialcctoniizcd animal. Lim, R. K. S. and 
H. C. Chang, Proc. Soc. Exper. Biol. & Med. 20: 271. 1929. 

The deuervated spleen in adrenalectomized dogs was found to show defi- 
nite contraction as a result of exercise, bleeding, CO and death. Administra- 
tion of lactic acid, CO. and Oj were without effect. — M. O. L. 


Adrenal function of the suprarcnals on diphtheria into.vication (Ba funcion 
adrenalinica suprarrenal cn la intoxicacion difterica). Molinelli, E. A., Rev. 
sud am. de endocrinol. 9: 902. 1926. 

Rats are very sensitive to diphtheria toxin during the first 20 days after 
suprarenalectoniy, but after 30 to 90 days they recover their previous resist- 
ance. Dogs without suprarenal medulla substance and with only the right 
suprarenal cortex are as sensitive to toxin as normal dogs. Diphtheria intoxi- 
cation in dogs causes congestion of the gland but does not increase its weight. 
The quantity of adreuin content is frequently, but not always, diminished. The 
quantity of adrenin secreted, per kgm. per minute, is the same in poisoned 
dogs and in normal dogs. Stimulation of the great splanchnic nerve produces 
less adrenin output in poisozied dogs than in the controls. In dogs thoroughly 
poisoned by toxin, nicotine produces less adrenal hypersecretion than in nor- 
mal dogs. The serious symptoms of diphtheric intoxication in dogs, asthenia, 
hypotension and vomiting cannot be ascribed to suprarenal insufficiency. 

— Author’s Abst. 

Vasomotor and adrenal-secretory reactions on dogs with diphthei’ic intoxica- 
tion (Reactions vaso-motrices et adrenalino-secretices des cliiens souniis a 
1-intoxication diphtherique) . Molinelli, E. A., Compt. rend. Soc. de biol. 
97: 1036. 1927. ' 

Measurement was made of hypertension caused by stimulation of the 
splanchnic nerve or injection of adrenaline and then of nicotine before and 
after clamping the left suprarenal vein (the right suprarenal vein having been 
excised). In dogs poisoned with diphtheria toxin there is a marked diminu- 
tion of the vasoconstrictor effect produced by the injection of adrenaline by 
stimulation of the great splanchnic nerve or by injection of nicotine. The 
left suprarenal vein being clamped, stimulation of the great splanchnic nerve 
and injection of nicotine produce much less hypertensory effect than in control 
dogs. There is, consequently, less vascular response to adrenaline, nicotine 
and sympathetic nerve stimulation and a diminution of adrenin output in 
diphtheria intoxication. — ^Author’s Abst. 


Clinical contribution to the study of myasthenia (Contribution clinique a I’etude 
de la myastheeuie) . Paulian, D. and C. Aricesco, Presse m^d. 36: 793. 1928. 

The authors report three observations on myasthenia gravis. In two cases 
a very appreciable amelioration of symptoms was obtained by pluri-glandular 
opotherapy, but especially with suprarenal extract and strychnine. In the 
third case, the symptoms of myasthenia were accompanied by symptoms of 
Addison’s disease, particularly the pigmentation. Suprarenal therapy was of 
no benefit and the patient died. The authors do not think that myasthenia 
gravis is caused by any suprarenal pathology. — R. C. Moehlig. 

Adi-enal secretion in angiostomized dogs. Popov, P., Ber. ges. Physiol exper 
Pharmokol. 44: 86. 1928. Abst., Chem. Absts. S3: 2970. 

Blood drawn from the entrance of the lumbar vein into the inferior vena 
cava (London’s technique) inhibits the contractions and lowers the tonus of 
the isolated small intestine of the rabbit. This stage is followed by an in- 
creased tonus and finally a return to normal. Blood from the femoral artery 
increases the tonus slightly and has no effect on the height of the contractions 


The influence of the adrenal glands on resistance, m. Susceptibility to hista- 
n^e as a test of adrenal deficiency. Scott, W. J. M., J. Exper. Med. 47: 185. 


The resistance of rats to histamine was tested after double adrenalertotn’t 
operations. Of 12 rats possessing at least one functioning adrenh 
oland, all survived the intra-peritoneal or intramuscular injection of 10 to 2C 
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wf"o‘kmcdTy"ul?s''dit^’^ Of 36 doubly adrenalectomized rats, 34 

functlon.;rte^f /:f 'LfcTyTu^ 

infprbi‘J'^vph,u'‘^.nT^ infused continuously into the jugular and mesenteric 
inlnln f 1 ♦ femoral artery of cats whose spinal cords were 

wna vertebrae. About 70-80% of the adrenaline 

was destroyed i^y Oie liver, jj0% by the femoral capillary territory. Bxperi- 
ments w'ith ligated hepatic vessels confirmed the important but not exclusive 
part of the liver in adrenaline destruction. Experiments in vivo did not con- 
firm latum s statement that arterial tissue destroys adrenaline 


Cress grown on adrenaline. Thompson, J. H., Nature, Sept. 15, 1928. 

A few' experiments relating to the action of the internal secretions of 
animal glands upon vegetable life have yielded a somewhat extraordinary result 
W’ith adrenaline. Cress seeds groAvn on pads of cotton well soaked in 1 in 
10,000 solution of adrenaline showed the following marked differences from 
control crops grown on distilled water. There was a retardation in germina- 
tion of approximately twenty-four hours. After the preliminary retardation, 
growth advanced at a rapid rate, and within three days the plants were con- 
siderably taller than the controls. When maturity of growth was reached the 
plants were much taller, and the leaves larger than the controls. Also, the 
plants were a paler shade of green. The most striking feature was the pres- 
ence of adrenaline, or adrenaline-like compounds, in the “heads” of the cress. 
No adrenaline was added after the Initial dose, and the wool pad was kept 
moist with distilled water. The plants were continuously exposed to the air 
and light. After carefully washing the cut “heads” of the plants they were 
reduced to a paste with distilled water, and the fluid Altered and tested for 
adrenaline. A deep rose pink color was obtained with the iodine test and 
other oxidizing tests for adrenaline. The control cress entirely failed to show 
any of these reactions. Some of the cress was extracted with normal saline 
and Injected into decerebrate cats. Typical adrenaline curves were obtained, 
and it has been possible to demonstrate all the pharmacodynamical reactions 
of adrenaline in the cress. — Condensed. 


A function of the adrenal cortex. Vincent, S., Nature, Dec. 29, 1928. 

If both adrenal bodies be extirpated in a cat, the animal dies in three or 
four days. If the same operation be carried out in a decerebrate cat (brain 
removed to the level of the corpora quadrigeminal, death ensues usually 
within half an hour. The fatal result is due to failure of respiration, and may 
be indefinitely postponed by artificial respiration. Close behind each 
is constantly found a lymph node, united to the cortex of the adrenal oy 
plexus of lymphatic vessels. If this plexus be torn across, or if the ly P 
node itself be removed, the animal will succumb with the same 
within the same time as if both adrenal bodies had been removed, 
if the lymph be prevented from reaching the blood-stream by 
innominate veins, a similar series of events is noted. In several experi . 
when the breathing had stopped for only a short time and the heart 
beating strongly, the respiratory function was temporarily restored ^ 
of fresh watery extracts of the adrenal cortex. Destruction of th 
of the glands produced no such results. Numerous controls of ^ario k 
were carried out. Extirpation of the semilunar S^jiglia and section o 
nerves in the region were without effect, so long as sub- 
gland was not seriously interfered with. It ® ed in the 

stance, designated “pneumin,” essential for respiration, is manufact d^^^.^^ 

adrenal cortex and discharged into tfie ^nrculation through the 
The conviction that the cortex and not the medulla jjiedulla that 

is based upon the well-known fact that it is the cortex and n ^gg^ruction 
i; essentlaf for life, and that in the Pre-nt series 

of the medulla by cauterization produced none of the results ^ ^ 
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The effect of adremxliu on the uilnute voluino of the heixrt (Die Wirkung des 
Adrenalins auf das Minutcnvoluincn dcs Herzens beim Mansclien). Von 
Euler, U and G. Liljestrand, Skandin. Arch. f. Physiol. 53: 243. 1927. 

Adrenalin (.07 mgm.) was injected subcutaneously into a normal man in 
the nutritive and post-nutritive states. The effect of the drug in this dose is 
to increase the cardiac output per minute and per beat and to increase the 
oxygen consumption per minute. The oxygen consumption per liter of blood, 
on the other hand, is diminished, that is, the effect on the circulation is greater 
than the effect on the metabolism. The drug increases the heart-rate rela- 
tively more after a meal, hence the output per beat is increased less. The 
cardiac output was estimated by Krogh and Lindhard’s nitrous oxide method. 
The work was performed by experienced workers and the conclusions draAvn 
from 40 determinations are statistically valid. — W. P. Hamilton. 

Innervation of glomus caroticuiu in man (Dio Jferven des Glomus caroticuin 
beim iMensclien nut kurzer Dbersicht iiber den Histologischen Aufbau des 
Organs). Riegele, L., Ztschr. f. Anat. u. Entwcklngesch. 80: 142. 1928. 

A detailed description of the dense nerve plexus in and about the carotid 
body and the finer relations of the nerve fibers to the chromafine cells. Ganglia 
cells of various sizes in small groups of 2 to 4 cells are described in the cap- 
sule as well as within the gland. Sensory nerve endings are also noted. 

— A. T. R. 


Diagnosis of pregnancy bj' detection of hormone of anterior lobe of hypophysis 
in the urine. II. Practical and theoretical results of urine investigation 
(Die Schwangerschaftsdiagnoso aus dem Harn durch Nachweis des Hypo- 
physenvorderlappenhormons). Aschheim, S. and B. Zondek, Klin, Wchnschr. 
7: 1453. 1928. 

The authors have previously shown that hormones from the ovary and 
anterior lobe of the hypophysis are present in the urine not only at childbirth 
but also during pregnancy. Anterior lobe hormone is demonstrable as early 
as the fifth week after the last menstrual period, and ovarian hormone not 
until the eighth week of pregnancy. The technique is to inject a few cc. of 
urine from the patient into infantile mice, noting the effect on their ovaries, 
especially the formation of corpora lutea atretica and hemorrhagic follicles. 
During many thousands of injections into infantile mice, the authors have 
seen hemorrhagic follicles only when the injected urine contains the hormone 
from the anterior lobe of the hypophysis. The present report is based on the 
examination of the effect of the urine from 511 patients, and involves 2500 
animals, which showed a mortality of 16-17%, certain urines being poisonous. 
The signs of pregnancy (corpus luteum atreticum and hemorrhagic follicles) 
in a control series of 258 cases (non-pregnant women and 15 men) occurred 
in only 4 cases, i. e., a failure of only 1.6%. In 197 normal pregnant subjects 
the signs appeared in all but 4 cases — a failure of only 2%. As little as .05 
ce. of urine may give a positive test at the end of pregnancy. The reaction 
may disappear as early as 5 days after childbirth and regularly ceases 8 days 
after. Tubal pregnancy (14 cases) give variable results. Monkeys’ urine acts 
like human. Anterior lobe hormone in urine of pregnant cows, pigs, mice, 
and rabbits was not demonstrable by this method. — A. T. R. 


Studies in exhaustion due to lack of sleep. V. Effect on the thyroid and adrenal 
glands with special reference to mitochondria. Bast, T. H., J. S. Supernaw, 
B. Lieberman and J. Munro, Am. J. Physiol. 85: 135. 1928. 

In the thyroid gland of rabbits exhausted through lack of sleep the fol- 
lowing changes were noted: the number of mitochondria was markedly de- 
creased; the nuclei were swollen and the decreased chromatin was clustered 
along the nuclear membrane. In the adrenal gland the following changes 
were noted: increased vacuolation of the cytoplasm with pyknotic nuclei; scat- 
tered patches of eosinophiles in the cortical sinuses; a marked congestion of 
the sinuses and vessels of the medulla with a colloid-like material and cellular 
aeons; in the medullary-cortical zone the cells were large and had an em- 
bryonic appearance and between them degenerating cells were found. 

— T. H. Bast. 
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“ n*" Vn (La critroscdainentacion eu his endo- 

trJiiopatia.s). Bonilla, K and A, Moya. Arch, de med. chir. y espec. 20: 164. 

lUerattire and a study of 35 clinical cases the 
authors conio to the conclusion that the sedimentation time does not afford 
any useful criteria for the diagnosis of endocrinopathies. — R. G, H. 


The sui>raienal and thyroid iji relation to basal metaholisin (Papel de la suprar- 
renal y la tiruides sobre el inetabulisino hasico). Demarla Massey C. Rev 
Soc. urgent, de biol. B: 5. 1927. 

Adrenalectomy reduces basal metabolism, as does also thyroidectomy in 
lats. When both operations are performed in the same animal, basal metabo- 
lism is lowered still further. The glands are independent in their action on 
metabolism. — U. C. 


yy“tI«»‘m-Comple.v, .Aleiiiere. Drury, D. W., New England J. Med. 200: 173. 

Of tliQ si.’c cases reported by MduiOre, live were of the chronic type known 
us Mdui^re's symptom-complex, wiille the sixth was clearly a meningitis, an 
acute condition. On tlie acute case alone an autopsy was obtained, from which, 
illogiciilly, tile present concei)tion of the disease is largely derived, Drury 
believes the underlying pathology of the syndrome to be labyrinthine irrita- 
tion, and that attacks of labyrinthine vertigo are caused by increased or de- 
creased Intralabyrinthine pressure. An appreciable percentage of cases are 
of endocrine origin, and in the cases cited invariably are of the hypofunctional 
type. The severity of the symptoms varies with the nature and extent of the 
underlying lesion. It is emphasized that the symptom-complex may occur 
in patients siifforing from deafness initially not of nerve origin, or the deaf- 
ness may begin \sdth the first labyrinthine attack. — Author’s Abst. 


Uatioiiul endocrinology and organotherapy as foimdatious for gi'cater efficiency 
in practice, Sajous, 0. E. de M,, Internat. Clin. (Series 38), 3: 1. 1928. 

Despite the considerable empiricism upon which organotherapy still largely 
depends, Sajous points out that endocrinology has nevertheless rendered val- 
uable service in all directions, experimental as w’ell as clinical. The erroneous 
and misleading view which unfortunately prevails to the effect that the func- 
tions of the ductless glands are unknown, frequently compromises life in acute 
cases and perpetuates suffering in many chronic disorders. The failure to 
identify the nature of the fundamental functions of the endocrine glands was 
due to a corresponding obscurity of various associated functions, particularly 
pulmonary and tissue respiration, heat production, metabolism, fever, hemoly- 
sis, autolysis, and the role of oxygen, lecithin and other lipoids and enzymes m 
the tissue cells. — I. B. 


Changes in hair following vasoligation. Benjamin, H., New York State J- 
Med. 28; 862. 1928. 

Benjamin cites numerous cases from the experimental and clinical 
ture in which improvement in the growth and pigmentation 
lowed ligation of the vas deferens. He cites a personal case in whicn 
feature was noted. — R. G. H. 


On the female se.xual hormone, menfoi-mone, especially on ® „janse, 

hormone causing the growth of the manmiae. Borchardt, | ^g 2 S. 

S. E. de Jongh and E. Laqueur, Nederl. Tijdschr. Geneesk. 7^. 1- ■ 

Abst., Chem. Abst. 22: 4157. ^ 

Menformone injections in rabbits and guinea pigs 'rhey 

respectively, within 16 days) stimulate the growth of ^ ^ ^ °j2\nd other 
also stimulate the growth of mammary glands m present in 

animals. No other substance produces such actions. j/ in adult 

SrcUo“= to pioduoa a 

abundant milk production from a male guinea pig. 
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Bio-assay of preparations of ovarian follicular hormone. Bugbee, E. P. and 
A. B. Simond, J. Am. Phanu. A. 17: 962. 1928. 

The adoption of a standard technic for the bio-assay of preparations of 
' the ovarian follicular hormone is proposed. The unit is that defined by Allen 
and Doisy as the quantity of material necessary to induce oestrus as judged 
by the smear method in an ovariectomized sexually mature rat weighing 140 
±20 grams. The technic is as follows: Select normal healthy female white 
rats between 3 and 11 months of age, keep them in well-ventilated, clean, dry 
quarters in which the temperature is maintained constant, between 70° and 
76°P. Peed the rats an adequate amount of a well-balanced diet containing 
sufficient vitamins. Examine vaginal smears dally for a period of two weeks 
to determine if the oestrous cycles are regular. Perform complete double 
ovariectomy on those rats which have regular oestrous cycles at intervals of 
4 to 6 days. If any doubt exists as to the completeness of the ovariectomy, 
take vaginal smears daily to make sure there are no spontaneous oestrous 
cycles. Prevent atrophy of the uteri by the injection of sufficient ovarian fol- 
licular hormone every week or every two weeks to cause oestrous growth of 
the uteri. After ovariectomy allow one week for recovery from the operation 
before making use of the rats for testing preparations. In testing oil solu-. 
tions of the ovarian follicular hormone give 3 subcutaneous injections at 
4-hour intervals in one day. In testing aqueous colloid solutions and true 
aqueous solutions give 8 subcutaneous injections, 4 on each of two successive 
days. Take vaginal smears at intervals of approximately 48, 52, 56, 72, 76 
and 80 hours after the first injection. The reaction caused by the ovarian fol- 
licular hormone is the production of typical oestrus in which stage II of the 
vaginal smear contains only squamous cells. This reaction should occur in 
4 8 to 52 hours after the first injection and should last several hours. Use 
at least 12 rats in testing a preparation, 3 to be given the same dosage. The 
minimal effective dosage is that in which 2 out of 3 rats given the same dosage 
show typical oestrus. — Authors’ Summary. 


Treatment of menorrhagia of ovarian origin with insulin (Ti’aitement des 
menorragies d’origine ovarieniie par I’insuline). Cotte, G., Presse mdd. 
36: 181. 1928. 

The use of insulin to treat menorrhagia of ovarian origin followed the 
suggestion of Vogt of Tubingen. The author mentions having used insulin in 
forty cases of menorrhagia but only four case reports are given. It was 
assumed that the bleeding was of ovarian origin. There was loss of weight 
associated with the hemorrhages. Cessation of the bleeding was accompanied 
by gain in weight. Insulin is considered to have a selective action on the ovaries 
but the mechanism of this reaction is found difficult to explain. Theoretical 
possibilities for this specific reaction are discussed. The possibility that im- 
provement of the general condition might be a factor in arresting the hemor- 
rhage is not overlooked. — J. P. Pratt. 

Gaseout, metabolism in a castrated man (Uber das Verhalten des Gasweclisels 
bei einem Kastrierten) , Fischer, S., Klin. Wchnschr. 6: 2239. 1927. 

The author studied oxygen consumption and carbon dioxide production on 
a castrated man over a period of about 14 months. There was a decrease in 
oxygen consumption following the removal of the second testicle. After the 
tenth day a gradual return of oxygen consumption to normal followed. There 
was a short period of increased carbon dioxide production which was followed 
by one of decreased carbon dioxide production. — R. Oslund. 


The male hormone. Funk, C. and B. Harrow, Proc. Soc. Exper. Biol. & Med. 

26: 325. 1929. . 

Using as a test of potency the increase in size of the comb in castrated 
cockerels, the authors believe they have demonstrated the presence of the 
male hormone” in the urine of young men. The extract used was an evapo- 
rated filtrate obtained from an alcoholic precipitation. Castrated animals 
showed over a period of 7-12 weeks an increase in the size of the comb of 
about 30 per cent. Upon cessation of the injections the comb was reduced in 
size. Extracts of urine from men 70 to 80 years old caused a decrease in the 
size of the comb. — M. O. L. 
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2 ^ 327 *"^”**^ geiiitiilcs fcmeninjis). Garcia Trivino, F., 

I ho author carried out a series of experimental investigations on the pres- 
ence of ovarian hormones in the serum of pregnant women. It was found that 
the serum produces, in immature mice, a marked increase in the size of the 
uterus, riio active substance is thermostable, soluble in alcohol and partly 
difiusible. I he (luantity present is about 10 units per cc. of serum. This 
reaction can be used for the diagnosis of pregnancy. — E. B. 

Ovarian horinone in yea.st (Wcibliche.s ilorinon in Hcfc). Glinim, E. and P. 
Wadohn, Biochcni. Ztschr. 107; 142. 1928. 

Using an extraction procedure described in a previous paper, beer yeast 
and yeast cakes were e.xamined for the presence of “feminin.” The former 
gave ilO mouse units per kgm. of fresh yeast, the latter 30. — E. A. Doisy. 

ElYccts of ovarian preparations on symptoms of the menopause and on basal 
metabolism. King, J. T. .Tr.. J. A. M. A. 01: 1423. 1928. Abst., J. A. M. A. 

The effects of various ovarian preparations on symptoms of the menopause 
and on basal metabolism wore studied. It was concluded that corpus luteum 
and whole ovary by mouth and follicular extract subcutaneously are probably 
useless for the relief of symptoms of the menopause. Bromide or pheno- 
barbital or a combination of the two is distinctly helpful in the treatment of 
such symptoms probably not specifically but as mild general sedatives. Corpus 
luteum may raise a low metabolic rate in a patient at the menopause, but this 
effect is not sulllciently striking or constant to warrant definite conclusions. 
Fresh whole gland and follicular extract seemed to have no significant effect 
on basal metabolism. 


A review of the work on the so-called rejuvenation process (Die historische 
Eutwicklung der biologislicn Alterbekiiinpfung) . Klein, H., Wien. klin. 

Wchnschr. -ll: 555. 1928. 

The objective results reported by a number of workers have been: increase 
in weight, increase of erythrocytes, strengthening of muscles, decrease of high 
blood pressure, iucreased growth of hair and disappearance of cataracts, and, 
subjectively, increased vivacity, renewed physical and mental activity. 

— L. L. Stanley. 


Histological studies on corpora lutca, period of ovulation, relation between 
corpora lutea jind cyclic changes in uterine mucous membrane, and the 
l)eriod of fertilization. Kyusaka, O., Japan M. World, G: 147. 1928. 

From observations in a large seines of cases (Orientals), the author con- 
cludes that ovulation occurs from the 13th to the 17th day preceding menstru- 
ation. The period of possible conception he considers to be during the ovula- 
tion period and 3 days preceding it. — M. O. L. 


Action of testicular injection on chronic ulcers of the legs (Accion j 

testicular sobre las lilceras cronicas de las pienias). Maranon, 

J. Ferrero. Rev. Med. de Barcelona, 8: 285. 1927. 

The authors studied an adult with enormous ulcers of the 
a condition of germodermia typical of testicular insufficiency. , ^his 

jection of-testicular substance a rapid cicatrization of the ulcer occ , ' , .loj. 
case, unique in the literature, shows the potential significance , . jjjjy 

insufficiency in the genesis of chronic ulcers and points ^ward t 
of a study of the endocrine condition in all such cases. E. B. 

Breakdown of the endocrine glands at the menopause at 

tersuchungen uber Abbau von *““^?®^^®‘°yi,flprhaldemchen Reaktion). 
terischen und ^ ^bsts. 13: 351. 

Melamed, L., Fermentforsch. 9: 306. 1928. Abst., r y 

An application of Abderhalden’s reaction to^®*®™‘“®enSause^ the blood 
various endocrine glands to sexual ^ suprarenal tissue than 

Ihows a greater proteolytic activity towards ovarian and supraren 

at puberty. 
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TIio present status of ovarijui tlierui)y. Novak, B., J. A. M. A. 91: 607. 1928. 

Great as have been the advances of the past few years on our knowledge 
of the physiology of reproduction, It cannot be said that they have as yet added 
very notably to the therapy of conditions dependent on disorders of ovarian 
function. The newer knowledge, however, offers a clear explanation of the 
failure of the ovarian therapy of past years, and, for the first time, justifies 
the hope that soon some of these functional disorders will be amenable to 
organotherapeutic measures. The question as to the singleness or duality of 
the ovarian secretion is still undecided, although the evidence indicates that 
the follicle and corpus luteuin hormones are not the same, and that both play 
important parts in the human sex cycle. This factor, even more than that of 
inadequate dosage, is probably responsible for the unsatisfactory results 
achieved from the employment of the follicle hormone itself. For this reason, 
it is more logical to combine with it the use of corpus luteum extract, imitat- 
ing the sequence believed to occur in the normal cycle. One of the problems 
still to be solved, iu spite of the encouraging results achieved by individual 
workers, is that of preparing a potent corpus luteum extract. The standards 
of potency are very different from those of the follicle hormone. Both from a 
clinical and laboratory standpoint, the evidence indicates that the oral admin- 
istration of ovarian, corpus luteum and ovarian residue extracts has little or 
no value in the treatment of such objective disorders as amenorrhea. In the 
treatment of the characteristic vasomotor symptoms of the menopause, there 
is much evidence, though necessarily only clinical, that oral therapy is of value. 
While the hypodermic administration of the newer extracts is the method to be 
preferred, it possesses serious practical disadvantages which will almost cer- 
tainly limit its applicability. These disadvantages are enhanced for the present 
by the comparative scarcity of potent extracts and their rather considerable 
cost. As the ovarian follicle hormone possesses a slight effect when admin- 
istered orally (not more than one-twentieth of the hypodermic effect) it is not 
impossible that some form of satisfactory oral therapy may be yet developed, 
either by developing new sources of supply or by increasing the potency of the 
substance by some artificial means. Recent investigations, which demonstrate 
the profound effect produced on ovarian function by repeated implantations 
of anterior pituitary gland tissue, lead to the hope that future work along this 
line may yield some method of applying this new knowledge therapeutically. 

— Author’s Summary. 

Source of the testicular hormone. Oslund, R. M., Proc. Soc. Exper. Biol. & 
Med. 25; 845. 1928. 

The growth and regression of combs of three capons was observed fol- 
lowing injections (1) of extracts of pig epididymi and (2) of testicular fluid 
obtained from epididymus or the vas deferens. The results obtained point to 
the germinal elements as the source of the testicular hormone. 

— ^Author’s Abst. 

Role of the corpus luteum in maintenance of, pregnancy. Parkes, A. S., J. 
Physiol. 65: 341. 1928. 

Technic is described whereby corpora lutea can be removed without elimi- 
nating ovarian endocrine function and with adequate control of operative 
shock, at the same time permitting proper experimental control. Mice were 
allowed to become pregnant after unilateral ovarian sterilization by x-ray. In 
all of 17 animals removal of the normal ovary with its luteal tissue resulted 
in termination of pregnancy within two days. In 8 mice removal of the sterile 
ovary alone did not affect pregnancy. Therefore, in this animal, corpora lutea 
of pregnancy are necessary until normal retrogression occurs, about the 17 th 
day. — C. I. R. 

On the function of the prostate in I’elation to the basal metabolism — ^E.vperi- 
mental hj'perprostatism (Richerche sperimentali sulla fuiizione della prostata 
in rapporto al metabolismo basale — ^Ipei-porstatismo sperimentale) . Perac- 
chia, G. C., Rev. sud-am. de endocrinol. 11; 311. 1928. 

In 4 adult dogs prostatectomy caused a very slight increase in the basal 
metabolic rate. In 7 adult dogs after seven months’ treatment with grafts of 
prostate glands from young dogs, and repeated injections of water-glycerin 
extract of prostate from young dogs the basal metabolic rate was decreased by 
approximately 25 per cent. The elimination of phenosulphonephthalein was 
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signs of precocious senility 

Mnn nf’^vi clianges in hair and skin. In 6 dogs receiving grafts or injec- 
iV.?f 1 °/ of prostate gland from old dogs, the same results were obtained 

In 4 senile dogs with hypertrophical prostate, grafts of 
testis or injection of water-glycerin extracts of testis from young dogs increased 

2u per cent, increased the elimination of phenosul- 
t w reduced the size of the prostate. The author concludes 

that piostato gland grafts or extracts cause hypertrophy of the animals’ own 
prostate and sclerotic changes in the testes. — G. V. 


'J’ho action of the ovarian and tho placental horiuoiio in the pigeon Riddle O 
and M. Tange, Am. J. Physiol. 87: 97. 1928. 

'Ihe injection of the ovarian and placental hoi’mone into immature doves 
does not hasten the attainment of sexual maturity in these animals. The idea 
that it docs so in animals should he abandoned. Effects of subcutaneous injec- 
tions of this hormone, during 8 to 7 days, on various organ weights were 
studied in 27 immature females (82 controls) and on 16 immature males (60 
controls). In this part of the study the animals were killed for examination 
within 6 to 72 hours after tho last injection. In both the ovaries and the 
testes of these birds growth was stopped, and an actual reduction in size 
usually occurred, as a result of this treatment. The oviducts of a few, but not 
all, of the treated birds showed the hyperplasia and hyperemia which char- 
acterize the action of this hormone. Weights of body, thyroids, suprarenals, 
liver, spleen, and bursa Pabricii were obtained in treated and control birds. 
Tho apparent changes in these organs are subject to qualifications fully de- 
scribed. Tho action of this hormone will remain imperfectly known until this 
has been studied on many organs other than the uterus and mammary of 
mammals. The true action of this hormone on the embryonic growth of 
certain organs in the mammal and bird can be tested properly only when the 
hormone has been obtained in a pure form. At present the hormone appears 
to be favoi'able for growth in accessory female genital organs only; it is ad- 
verse to growth in accessory male genitals, and to growth in the primary germ 
glands of both sexes. — Authors’ Summary. 


Quantitative lii-stological methods in testicular investigations (Zur Methodik 
(lei* quantitatlvcn liistologisclieu Hodenuntersnehung) . Sailer, S., Ztschr. f. 
Anat. u. Eutwcklugesch. 80: 120. 1928. 

A reply to the criticism offered by Scliinz and Slotopolsky against Sailer’s 
results on quantitative determinations of the tubular and interstitial tissue of 
the testis by means of the plaiiimeter. After comparing the relative accuracy 
of the cutting-out and weighing method with the planimeter, the author con- 
cludes that for all practical purposes the latter is sufficiently accurate. 

— A. T. R. 


Clinical and experimental contributions to the problem of testicular transplanta- 
tion (Klinische und experimentelle Beitrago zur Frage der Hodentransplanto- 
tion). Schonbauer, L. and F. Hogenauer, Arch. f. klin. Chir. 150: 

1928. 

The Voi’onoff technic was used in making thirteen auto- and homo-trans- 
plants of testes in monkeys. Histological examinations of all these specimens 
showed that there was a necrosis in all of them which 
one monkey to another regardless of location Some 

showed necrosis in the center but a few seminiferous tubules on periphery 

where the blood supply was better. Transplanted “J/^Lwed a^fa^or- 

transplanted by Voronoff technic into four patients. The first showed a fay 

fsrra rLS 

This, they believe, was probably of a psychic nature. L. . 

A suggested test for pregnancy. Siddal, A. B., J. A. M. A. 91: 779. 19.. 8. 

One cubic centimeter of blood serum On 'the“i1?th day the 

SfVere°iSTd?h1%vtSs w^ The weight of the mouse wa^ 
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divided by the coiubiiied weight of the ovaries, tubes and uterus, the resulting 
ratio being the criterion for a positive or negative reaction. Forty-five patients 
were tested. Twenty-live of twenty-six samples of serum from pregnant cases 
were positive. Eighteen of nineteen cases of non-pregnant subjects gave a 
negative response. — E. T. Engle. 

Macrogenitosmia pracco.v in a 1 }•> -year-old boy witli carcinoma of the third 
ventricle and an intact pineal gland (Makrogenitosonila priicox bei 4^ 
jiihvigcni. luiabcn luit Karziiioiu des drittcu Hirnvcntrilcels uiid intakter 
Zirbeldriisc) . Wieland, E., Schweiz, med. Wchnschr. 5: 114. 1928. 

Wieland discussing pubertas praecox says that usually one of three glands 
are involved in tumor formation which produces the condition; the sex glands, 
the suprarenals or the pineal gland. The clinical picture is the same i-egard- 
less of which gland is involved and the diagnosis is made usually by a process 
of exclusion. Wieland’s case, diagnosed as a pineal tumor, was that of a pre- 
viously healthy child of -I Vs years. Six months previously the boy had devel- 
oped headache, polyuria, polydipsia, emaciation, marked increase in height and 
a great increase in the size of the penis with long continued erections. The 
voice became deep, the testicles were the size of hazelnuts and hair developed 
on the pubis. and upper lip. The penis was 10 cm. long when half erect. A 
growth in height of 11 cm. had taken place within a year. Radiograms of the 
hands, feet and skull were normal for his age. A Bindt test gave an intelli- 
gence quotient equal to that of a normal child two years old. Symptoms of 
increased intracranial pressure developed, with convulsions and the patient 
died in coma. The autopsy revealed a normal pineal gland. The pituitary, 
cerebellum, pons, and aquaeduct of Sylvius wei'e normal. A tumor the size of 
a hen’s egg was found in the third ventricle, spreading out into both lateral 
ventricles. The histologic diagnosis was carcinoma. — R. C. Moehlig. 


Influence of pituitary extract on water and salt excretion (Influence d’injections 
sous-cutauees d’extrait hypophysaire sur la secretion reiiale d’eau et de sel 
marin). Bijlsma, U. G., Arch, nderl. de physiol. 11: 413. 1926. Abst., 

Physiol. Absts. 13: 244. 

One mgm. of standard posterior lobe powder injected into female dogs 
of 14 to 16 kgm. weight increased the NaCl output and concentration in the 
urine at once and the volume output in 2 hours; the maximum volume output 
occurred in the third hour when the NaCl output had fallen below the initial 
level. If 1 litre of water was given by mouth, pituitary extract postponed the 
diuresis for 3 hours, but the NaCl output (and concentration) were increased 
at once; if the animals were impoverished of chloride, much larger doses of 
pituitary were required to produce these effects — e. g., 2 mgm. instead of 0.08 
mgm. If saline was given instead of Avater, pituitary extract had very much 
less effect in postponing the diuresis and increasing the NaCl output. 


The failures of Roentgen therapy in hypophyseal tumors. Bourget, J., Ann. 
d’ocul. 8: 89. 1928. Abst., Arch. Physical Therapy, 9: 426. 

In his 13 cases of hypophyseal tumors, the author tried roentgen therapy 
before operation in 9 patients with only temporary success or none at all. 
Gushing in his 258 operations saw only exceptionally a symptomatic improve- 
ment after roentgen irradiation, and never a real cure. Adson (80 operations) 
tried it with weal and string roentgen doses and as a result has much more 
confidence in surgical treatment. Frazier (102 operations) considers the per- 
centage of favorable roentgen results as very small, and Hirsch (more than 
100 operations) has not had favorable results AVith roentgen therapy. 


The treatment of diabetes insipidus Avith pituitary posterior lobe extract applied 
mtranasally. Campbell, J. R. and H. L. Blumgart, Am. J. M. Sc. 176: 769. 
J>9 2 8. 

Eight successively observed cases of diabetes insipidus of various etiologies 
nave been studied. Intranasal application of posterior lobe pituitary extract 
WM as efficacious as hypodermic injection in controlling the fluid intake and 
Attention is drawn to the importance of inserting the cotton 
■lueaget soaked with pituitary extract high in the nasopharynx R G H 
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Treatment of ^abetes insipidus by nasal doses of powdered pituitary lobe 
Choay, A. and Lucie Ghoay, Presse med. 73; 1155. 1928. ^ ^ ‘ 

authors found that the polyuria in diabetes insipidus could be largely 
controlled by the application Into the nostrils of a dried extract of the pos- 
terior pituitary lobe. The powder represents about 5 times the weight of the 
fresh gland. The patients take the powder as one takes snuif. They advise a 
therapeutic test by hypodermic administration of pituitrin in order to ascertain 
the rcspope to posterior lobe treatment, before resorting to the nasal method 
In patients with a polyuria ranging from 15 to 20 liters, the best results are 
obtained by administering from 15 to 20 centigrams a day divided into 3 or 4 
doses. If the polyuria amounts to less than 10 liters, 5 to 10 centigrams 
suillco if administered in 2 or 3 doses during the day. In subjects whose 
polyuria exceeds 20 liters, a hypodermic injection of pituitary extract is given in 
addition to the nasal treatment. Obstruction or inflammatory diseases of the 
nasal passages impair the efliciency of treatment. If there are no rhinological 
conditions which would Interfere this treatment should be offered to patients 
as well as the standard treatment. — Harvey G, Beck. 


Pituitary cachexia. Frazier, C. H., Arch. Neurol. & Psychiat. 31: 1. 1929. 

In a series of 21G cases of pituitary dysfunction only a single instance of 

advanced cachexia (Simniond's disease) was seen. This case is reported in 
some detail. The subject was a syphilitic boy of 15. The genitalia were under- 
developed and axillary and pubic hair was lacking. The thyroid was palpable. 
A roentgenogram showed a dense shadow 2.5 cm. in diameter immediately 
above the posterior clinoid process. This was diagnosed as a pharyngneal duct 
cyst. At operation the cyst was found to be partially calcified; it was mostly 
removed. Following this, marked mental retardation and partial blindness 
occurred. Occasional paroxysmal episodes followed by stupor were noted. 
Pituitary feeding was instituted and five months after operation marked im- 
provement had occurred; the improvement began immediately after a severe 
bump on the head. The intelligence, which had become obscured previous to 
operation was regained. Death occurred 16 months after operation. The report 
concludes with an excellent discussion of hypophyseal cachexia. — R, G. H. 


Some properties of the separated active principles of the pituitarj' (posterior 
lobe). Gaddum, J. H., J. Physiol. 05: 434. 1928. 

An exhaustive physiological study of “o.xytocin” and “vasopressin,” con- 
firming, in general, the work of other investigators, but showing that oxytocin 
has a depressor effect in the fowl and spinal cat. Vasopressin, besides its 
effects on blood pressure and diuresis, has a specific stimulant action on rabbit 
intestine and a dilator action on frog melanophores. The latter action is due 
to a third substance and it is concluded that vasopressin is not a pure prepa- 
ration. — G. I. R. 


Interrelation of pituitary juid thyroid in metiunorphosis of neotenic Amphibians. 

Ingram, W. R., Proc. Soc. E.xper. Biol. & Med. 35; 730. 1928. 

The anterior lobe of adult Rana pipiens was transplanted intraperitone 
ally into Rana clainata larvae of various stages of limb , 

hind-limb length of 5 mm. Three transplants were made at weekly interval 
into 35 tadpoles, allotted according to size into cultures of 5. Affpr 

approximately the same development were injected with bits of 
the second transplant marked limb growth was the fwelfth 

being accelerated to any extent only in the smaller tadpoles, atmeared 

day following the first transplantation marked rophy 

and in from 25 to 33 days forelimbs began to push thev Showed 

was observed. Most of the experimental were kill^ when t y 

practically complete metamorphosis and the 

tion. The control animals exhibited only slight normal “d devei^P_ 

ment and in no case showed any signs of metaniorphos ^ control 

ment of the thyroids of the treated animals was found. Sections oi 

glands displayed large, colloid-filled ‘'on the other hand, 

active-appearing cells. The tliyroid of follicles with collapse 

showed considerable loss of colloid substance from f greatly 

of some of the latter, and extreme ® S ^alls. Freeing of 

elongated, with proportionate thickening of the follicle wai s 
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colloid and heightened activity were evidently .ettects of the anterior lobe 
transplantations. The evidence would indicate that the neotenic condition in 
certain animals depends upon a defective relationship between the anterior 
lobe of the pituitary aud the thyroid. Whether this depends upon a retarded 
anterior lobe development or upon a failure to release the anterior lobe active 
principle may be shown by subsequent e.vperiments. — M. 0. L. 

The mental disturbances associated with pituitary disorders. Menninger, W. 

C., J. A. M. A. 91: 951. 1928. 

From a study of 42 cases, it is concluded that there is no uniformity of 
association of any particular mental picture with any type of pituitary dis- 
order. An unsatisfactory attempt to classify the mental reaction types under 
various pituitary groups disclosed: (1) a majority of cases of preadolescent 
hypopituitarism showing some degree of retardation in intellectual develop- 
ment; (2) a majority of postadolescent hypopituitary cases presenting the 
schizoid picture; (3) a predominance of the cyclothymic reaction in the late 
hyperpituitarism. Such observations cannot be assumed to prove the relation- 
.ship between any specific type of dyspituitarism and any specific mental reac- 
tion type. However, there is an intimate association between mental disorder 
and dyspituitarism in (1) the concomitant development in children of pro- 
nounced pituitary disorder and mental retardation; (2) the concomitant onset 
and development of behavior disorders and the physical signs of dyspituitarism, 
and (3) the subsequent development of mental changes directly dependent on 
the physical signs of dyspituitarism. — Author’s Summary. 

A cose of eunuchoidism (tJber eincn Pall von Eunuchoidismus) . Munro, 

Ztschr. f. d. ges. anat. 14: 401. 1928. 

This is a description with autopsy findings, anthropometric measurements 
and photographs of a 59-year-old man in which the testes showed atrophic 
tubules and a great increase in interstitial tissue, in which were many large 
circumscribed masses of epithelioid cells, resembling interstitial cells. In the 
hypophysis, next to the capsule, was a rim of adenomatous columnar cells. 
Basophiles are considered to be greatly increased. — A. T. R. 


Radiotherapy of tumors of pittiitary. Nemenow, M. and A. Udenburg, Strahlen- 
therapie, 30: 239. 1928. Abst., J. A. M. A. 92: 1929. 


In acromegaly the point of attack for the rays is the adenoma of the 
anterior lobe; the aim is to produce atrophy of the lobe and to lessen its secre- 
tion. In dystrophia adiposogenitalis success can be expected only if the cause 
is a tumor that compresses the pars intermedia, the posterior lobe and the 
chiasma. Results cannot be expected if the tumor proceeding from or exerting 
pressure on the posterior lobe is a cystic tumor, a structure that is but slightly 
sensitive to the rays. Certain tumors of the pituitary are extremely sensitive 
to ipadiation, so that remarkable improvement follows a single treatment with 
radium or roentgen rays, Nemenow and Udenburg report on twenty-nine 
patients with pronounced roentgenologically demonstrable enlargement of the 
sella turcica and with endocrine symptoms. Eighteen (thirteen women, five 
men) had acromegaly, and eleven, dystrophia adiposogenitalis. In all of the 
patients with acromegaly except one, who had diabetes mellitus, the blood 
sugar was below normal, and all showed an increased tolerance of dextrose. 
The blood calcium was increased in all the cases. Treatment with radium and 
roentgen rays resulted in considerable improvement in all but one case. The 


pvere headaches ceased entirely or Avere greatly lessened in intensity. Vision 
improved rapidly. The amenorrhea (eight cases) was not influenced, except 
for a temporary return of the function in three patients. In one of the latter, 
age 20, the infantile atrophic uterus attained normal size shortly after the 
^eatment. In many cases there Avas marked improvement in the appearance. 
The blood calcium fell almost to normal. The ages of the eleven patients 
vseven men, four Avomen> Avith dystrophia adiposogenitalis were between 20 
and 50. The symptoms Avere of one to eleven years’ standing. A marked 
change in the sella turcica Avas demonstrable in the roentgenogram in all. In 
eight, the Avails were entirely destroyed and the floor was deepened- The de- 
struction of the posterior portion of the sella and of the clivus bliimenbachii 
extensive disturbances of vision that were present. In one patient, 
age Zl, in whom the disease began in childhood, the growth of the epiphyses 
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was rotardod; the stage of ossification corresponded to the fourteenth or flf- 
leeuth year. Diabetes insipidus was present together with epileptoid attacks. 
Ihoro was lugh blood calcium, low blood sugar and increased tolerance for 
dextrose. In all except one of these patients there was great, sometimes start- 
luig, iiupi oveiueiit aCter rudiotliGrupy. The diabetes insipidus that was present 
In one patient disappeared. From this case and others observed by them, the 
authors believe that the pathogenesis of diabetes insipidus is to be explained 
by stimulation of ceitain centers from pressure by a tumor or from pressure 
on tho infundibulum. To avoid recurrence, the roentgen treatment must be 
continued through a number of years with, of course, long intervals. In resist- 
ant cases it is combined with radium irradiation through the roof of the mouth. 

1 he article is illustrated by photographs, roentgenograms and diagrams repre- 
senting the visual disturbances. 


The early clinical .symptoms of di.sappearaiico of tho anterior lobe of the pitu- 
itary (Simmoiids' ilisease) (Dio ersten Ivliiiischen Syiniitome bei Schmmd 
dcs iIypopliy.senbordcrlappeiis (Simmond.sscho Krankheit) und ihre erfol- 
groicho Dohandluiig). Rcye, Deutsche, med. Wchnschr. 5-1: 696. 1928. 

Reyo reports a case in a 35-year-old woman who, since the age of 20 
years, had epileptic attacks which ceased after the birth of the first child. 
Following tho second delivery, which was very diillcu'lt and attended by severe 
hemorrhage, rcfiulring four weeks’ stay in bed, she ceased menstruating, be- 
came very stout with a large pendulous abdomen and dry skin, was pale and 
became very sleepy. The basal metabolic rate was normal. From the clinical 
picture Reyo diagnosed Simmonds’ disease in the incipient stage. The patient 
was under observation in tlio hospital for five days. She received daily one 
ampoule of prilphyson hypodermically and three tablets of the same preparation 
by mouth. The patient was much stronger five days after the treatment was 
begun, and had a return of sexual libido. Menstruation returned one month 
after treatment was begun and her weight decreased. Reye gives the symp- 
tomatology in the condition as follows: Diillcult labor, severe hemorrhage, 
long convalescence, cessation of menstruation, loss of libido, increased fat 
deposit, increased bodily weakness and psychic disturbance. Paleness of the 
skin, falling out of hair and teeth, subnormal temperature, sense of coldness, 
digestive disturbances, eosinophilla, low blood pressure and cachexia. He says 
that gynecologists should have Simmonds’ disease in mind when women do not 
menstruate for no known reason. Pie believes that the disease is caused by 
damage to the anterior lobe of the hypophysis following the termination of 
pregnancy. — R. C. Moehlig. 


Congenital and familial disease cliaractcrized by dystroidiia adiposogenitiilis 
with pigmented retina and polydactly (Maladie congenitale et faniiliale 
caracteriseo pai- une dystropliie adiposo-genitide associee a une rStimto 
pignientaire et a une polydactylie) . Ricaldoni and Isola, Presse nidd. 36: 
794. 1928. 

Ricaldoni and Isola report observations on 4 brothers and sisters, the only 
survivors of 8 infants, the issue of consanguine parents. They were the 
of a singular malady characterized by dystropia adiposogenitalis of the yp 
physial type with pigmentation of the retina and polydactyl. The authors c 
pare their cases with those of other authors (Bardet, Biedl) and insis 
familial syndrome in contrast to the purely accidental and the acquire 
of Babinski-Frohlich. — R. C. Moehlig. 


The role of the anterior pituitary in hastening se.xual niatmity in ring doves. 
Riddle, 0. and F. Flemion, Am. J. Physiol. 87: 110, 1928. 

Anterior pituitaries of mature doves and cattle Avere a°urity 

of a hormone capable of inducing gonad and precocious sexuMm^t ^^y 

in immature doves. Tests Avere made on the extracts of 

dove pituitaries, and of the injections of glycerin, acid jn j-jie testes 

bovine glands. Daily homeotransplants produced increased S™ , ^ tije 

o?Yrn.lture male dives., A less marked effect f " a X “rla ’com- 
ovaries. The intraperitoneal injection during 7 to 17 d y testis size 

mercfal) extract of fresh frozen bovine anterior ^“‘=^ff"?ia?"dosage in 5 

of 11 immature males by 50 to several hundred per • ovaries. 
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the dosage may have been inadequate. Body weight was usually unaffected or 
adversely affected during the period of trausplautation or injection. Birds 
receiving glycerin extracts usually had enlarged thyroids, livers, and spleens. 
Other treatments were probably without effect on organ weights. The work of 
others dealing with the anterior pituitary as the source of the hormone which 
accelerates the attaimuent of sexual maturity is conlirmed, and is extended to 
birds. Earlier work of this laboratory has provided some evidence that in 
these ring doves the bursa Fabricii and the thymus retard gonad growth and’ 
sexual maturity. In the same animal the anterior pituitary is now identified as 
the source of a hormone which acts in the opposite direction. Here there is 
reason for regarding the actual time of sexual maturity as a resultant of these 
two forces. — Authors’ Summary. 

Anterior lobe substance, the thyroid stimulator. IV^. Effect in the absence of 
thyroid gland. Schwartzbach, S. and E. Uhlenhuth, Proc. Soc. Exper. Biol. 
& Med. 20: 153. 192S. 

Injection of preparations of anterior lobe of the pituitary had no effect 
on the metamorphosis of thyroidectoinized axolotles. The authors believe that 
the anterior lobe is a specific thyroid stimulator, but that it can not replace the 
thyroid hormone. — M. O. L. 

Anterior lobe substance, the thyroid stimulator. I. Induces precocious meta- 
morphosis. Uhlenhuth, E. and S. Schwartzbach, Proc. Soc. Exper. Biol. & 
Med. 26: 149. 192S. 

Anterior lobe substimce, the thyroid stimulator. II. Effect of feeding anterior 
lobe upon amphibian metamorphosis. Id. 151. 

Anterior lobe substance, the thyi’oid stimulator. III. Effect of anterior lobe 
substance on thyroid gland. Id. 152. 

Intraperitoneal injection of anterior lobe substance and solution of dried 
anterior lobe powder into larvae of several species of Urodeles hastened meta- 
morphosis. The authors believe that the action is through a stimulation of 
the thyroid gland. — M. 0. L. 

Anthropometric investigations m acromegalics (Anthropometrische Unter- 
suchungen an Akromegalen) . Westedt, A., Ztschr. f. Konstit. 14:: 366. 1928. 

Anthropometric measurements and photographs are given of a 45-year-old 
woman and a 5 6-year-old man with eosinophil adenoma of the hypophysis. 
Similar data are also recorded for a 27-year-oid man with general features of 
acromegaly and giantism. These are compared with a case described by Ball- 
mann and Hock and with normal proportions. — A. T. R. 


Acromegaly with unilateral paresis of Gth and 7th cranial nerves. Wnrster- 
Drought, C., Proc. Roy. Soc. Med. 21: 272. 1927. 

The case described occurred in a man of 32 who complained of headache, 
dizziness, double vision, and facial paralysis. There were marked changes in 
the sella turcica which was greatly enlarged with indistinct margins. Although 
occasionally the 6th and Gth cranial nerves are involved in large pituitary 
tumors, this is not true of the 7th nerve. It is suggested that some hemor- 
rhage had occurred from the presumably soft tumor, and that this involved 
the three nerves, including the 7th. The hemorrhage has become absorbed and 
the nerves are recovering. — I. B. 


Standardization of liver extract. Beard, S. D., G. W. Clark, and M. J. Moses 
Proc. Soc. Exper. Biol. & Med. 26: 13. 1928. 

Rabbits injected intramarrowly with B. welchii toxins rapidly become 
anemic and show many of the characteristic blood changes that occur in per- 
nicious anemia in man. In 20 such animals given aqueous solution of liver 
extract by stomach tube, the results indicated a rough proportionality between 
tne amount of liver extract given and the increase in the number of red cells 

suggests the use of such experiments as a 
means or standardizing commercial liver e.xtracts. — M. O. L. 
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028*!“^ treatmeut. Allen, F. M.. Ann. Int. Med. 

This paper is a review of the present knowledge of diabetes In consirier- 
ing the d ot of the diabetic the author never uses less than 60 grams of jprotein 
^ Srams or more per day. The carbohydrate of the diet is always 
|)0 grams oi more, but the blood sugar is more easily controlled if the carbo- 
hydrato is limited. Tho fat intake should also be regelated The ^St 
tai t factor is tho total calories. The weighed diet is considered essential, but 
basal metabolism determinations are unnecessary because the number of calories 
needed is determined by the body weight and the amount of exercise. The 
calculation of the ketogenic-antlketogenic ratio is likewise unnecessary. The 
use of insulin should be avoided because of its inconvenience, but if the dia- 
betcs is SGVoro enough so that dietary management leads to emaciation or dis- 
ability, insulin should bo used. Tho urine should be kept sugar free and the 
l)lood sugar normal. In tho milder cases one injection usually at breakfast 
may sullice, but in the more severe cases the insulin may have to be divided 
into two or three doses, insulin with proper diet should enable every diabetic 
to live out his normal life span, if there are no fatal complications. Coma or 
impending coma is best treated with large doses of insulin (200 units per 24 
hrs.) and the administration of large quantities of fluid. Sodium bicarbonate 
in moderate doses (5-20 gm. total) is helpful. In impairment of circulation in 
arteriosclerosis, tho feet should be observed frequently because of danger of 
gangrene. The best diet in tho medical treatment of gangrene is one consisting 
of protein 50-80 gm., carbohydrate 80-120 gm., and fat to make 600-1200 
calories. Tho diet should also be made salt free. Of the new diabetic reme- 
dies, synthalin avIH reduce the blood sugar, but it is somewhat toxic. Myrtillin 
has been of benellt experimentally in depancreatized dogs, but its clinical use 
has been unconvincing. Oral medication is one of the chief tendencies of 
modern diabetic research. — E. L. 


Tho action of sulfur on carbohydrato inctabolisui (Uber die Wirkung des 
Sclnvcfels auf den Kohicuhydratstoffwechsel) . Foldes, E., Ztschr. f. d. ges. 
exper. Med. 00: 571. 1927. 

The addition of sulfur by means of skin inunctions was followed by a fall 
in blood sugar. The subsequent injection of adrenalin resulted in 5 of 6 
experiments in a hyperglycemia. In one case there was a hypoglycemia fol- 
lowed by the death of the animal. Normal rabbits were given daily inunctions 
of sulfur for several months and then killed. Autopsy showed increased gly- 
cogen content of the liver, a hyperplasia of that organ and an increased sulfur 
content of the adrenals. The Increased sulfur content of liver and adrenals 
was not found in the animal which died of hypoglycemia. — M. B. G. 


Consideration of a typical case of pre-diabetes (Considei’aciones en un caso 
tipico de prediabetes). Garma, A., Med. ibera, 3: 190. 1927. 

A man of 62 years with a familial history of diabetes presented 
generalized stubborn pruritis. Injections of hypertonic glucose materially 
inented the pruritis. The urine was normal but the Re- 

very high. He improved very much on a regimen low in ' gom. 

cently Schetz and Richter have advised injection of hypertonic glu 
Uon in the treatment of pruritis; beneficial results in such 
absence of diabetes, whereas an aggravating effect on the “ limi. 

Surbed oarSohjdJate metabollam. This case abows L/ore IS- 

nary determination of the condition of carbohydrate metabolism betore 

tuting glucose treatment of pruritis. B. B. 


le effect of insulin on hypophysectomized ^1927.^^“'^ 

bell and Y. Ishikawa, J. Pharmacol. & Exper. Therap. 31. 

Completely bypopbysectomlaod doge. rls'illt' oftuUUS 

the blood .apply), - 



PANCREAS 


417 


hypersensitive to insulin. This hypersensitiveness increases as time goes on. 
At present in one dog weighing 7 kgm. marked “insulin shock” (hypoglycemia, 
salivation, prostration and convulsions) is produced by the injection of so small 
a dose as 1/7 clinical unit per kgm. of body weight. Several months ago it 
required a considerably larger amount to bring about a similar reaction. Nor- 
mal dogs tolerate 2 and 3 clinical units per kgm. of body weight without any 
marked reaction. The authors put forward the suggestion that the increasing 
hypersensitivity of hypophysectomized dogs to insulin is perhaps explainable 
on the basis that the removal of the hypophysis leads to a degeneration of 
the thyroid gland, suprarenal glands and also the gonads. As is well known, 
these glands play an important role in carbohydrate metabolism. Removal of 
the anterior lobe alone does not make a dog more sensitive to insulin. Post- 
pituitary extracts iujected into hypophysectomized dogs protect against insulin 
hypoglycemia and convulsions, while anterior lobe extracts do not afford such 
protection. There is also some evidence that smaller doses of posterior lobe 
extract may protect against insulin convulsions while not appreciably checking 
the hypoglycemia. The antagonistic action of the hypophysis to insulin is 
attributable to the hormone of the posterior lobe (including the pars inter- 
media) of the gland. Possible explanations for this antagonism are offered. 
Difference in sensitivity of animals towards insulin is probably partially due 
to varying degrees of pituitary activity, as well as to variations in thyroid 
activity (Burn and Marks). — Authors’ Abst. 


Uses of glucose and insulin in diseases of children. Gillespie, G. Y., South. 
M. J. 21: 834. 1928. 

This combination can be used in certain cases of acidosis, recurrent vom- 
iting, and acute intestinal intoxication. It is often remarkably effective. 

— J. C. D. 

The relative position of diabetes as a cause of death. Hamblen, Angeline D. 
and E. P. Joslin, New England J. Med. 190: 933. 1928. 

In Massachusetts, according to the mortality reports, in 1902 diabetes 
caused 0.8% of all deaths and in 1927, 1.7% of all deaths. This change is 
due to an actual increase in the number of diabetics, a reduced death rate 
from other causes, as well as changes in the classification of causes of death. 

— J. C. D. 

An insulin resistant case of diabetes. Lawrence, R. D., Proc. Roy. Soc. Med. 
21: 250. 1927. 

This case occurred in a young diabetic man suffering with the severe form 
of the disease since 1925. Insulin failed to cause storage of glycogen, but did 
have its other action of checking the new formation of sugar and ketones from 
endogenous protein and fat. It seems probable that in this patient a factor 
other than insulin was lacking, perhaps some co-enzyme, which is necessary 
to the usual action of insulin in forming glycogen. — I. B. 


Adenoma of the islands of Langerhans with associated hypoglycemia. McClen- 
ahan, W. U. and G. W. Norris, Am. J. M. Sc. 177: 93. 1929. 

A case is reported in which periodic attacks of hyperglycemia were asso- 
ciated with loss of memory or consciousness in a patient who was found at 
autopsy to have a lesion of the island cells. The lesion consisted of a large 
circumscribed nodule (adenoma) which was found to be wholly composed of 
island cells. Islands in the remainder of the pancreas were found to be mark- 
edly hypertrophied. The significance of this relationship between hypogly- 
cemia and hypertrophy or adenoma formation of the islands would seem to add 
further evidence toward the creation of a new disease entity. — 

— Authors’ Summary. 

type of insulin reaction in a diabetic patient. Payne W W and 
E. P. Poulton, Proc. Roy. Soc. Med. 21: 251. 1927. 

This case occurred in a married woman of 46, who had suffered for four 
years with diabetes. Insulin produced such symptoms as headache, perspira- 
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the blood sugar continued to fall. I. B, s^ympconis, aitnougn 


Kcsiiinitory metaboliMU of excised norinnl and diabetic tissue. Richardson, 
10‘>S ' ^ ^ Loebcl and L. Shorr, Proc. Soc. Exper. Biol. & Med. 25: 658. 


Studies were made of excised kidney and muscle tissue of normal and 
dopancreati^ed dogs. Ihe oxygen consumption of kidney and muscle was 
remarkably constant. The respiratory quotients of tissue from normal ani- 
mals wore within physiological limits and indicated that a mixture of food- 
stu It’s was being oxidized. The respiratory quotients of isolated diabetic tissue 
woie low and indicated that only a small amount of carbohydrate was oxidized. 

— M. 0. L. 


.\ctivation of in.siillii (.Aktivening de.s Insulins). Vogt, E., Klin. Wchnschr. 31: 

1100 . 1028 . 

By adding to insulin serum which is taken from ■women immediately pre- 
ceding their menstrual periods the activity is markedly raised. At this time 
the serum contains the maximal amount of female sexual hormone. The same 
results are obtained if to the insulin the protein-free sexual hormone “Folli- 
kulin” is added. On the other hand, if w'e use serum taken after castration 
(operative or .x-ray) one notes but a slight activation of the insulin. The 
raying of insulin directly (carcinoma dose) also causes a marked activation 
of insulin. — If. J. J. 


The direct stimulation of tho islands of Jjaiilcerhaiis by adrenin (Action stimu- 
lanto directo do radrdnalino sur les ilots do Langerhans). Zunz, B. and J. 
LaBarrc, Compt. rend. Soc. de biol. 98: 858. 1928. 

The donor (dog) was decapsulated and the recipient depancreatized. 
Then tho pancreatic circulation of the donor was connected with the carotid- 
jugular circulation of the recipient. Injection of adrenin chlorhydrate into 
the recipient I’esulted in a hypoglycemia. — J. C. D. 


Physiological variations in secretion of insulin ( Contribution a I’dtude des varia- , 
tions pliysioligiques do la secretion interne du pancreas). La Barre. J. Arch, 
intern, de physiol. 29: 227. 1927. Abst., Physiol. Absts. 13. 1928. 


1. Demonstration of a physiological insulinemia. If a depancreatized dog 
is transfused with a small amount of venous pancreatic blood the hypergly- 
cemia is much reduced; normal carotid blood has hardly any effect. 2. The 
vagus as the insulino-secretory nerve. In cross-circulation experiments with 
dogs, stimulation of the peripheral end of the right vagus of the donor causes 
hypersecretion of insulin, as shown by the hypoglycemia produced in the receiv- 
ing dog. The other effects seen in the receiving dog are the same as those 
occurring in a normal dog after injection of insulin. 3. Nervou 

regulation of physiological insulinemia. Cross-circulation experiments we 
carried out with dogs. One dog was rendered hyperglycemic by 
of the pancreas, and when it was transfused with blood from 

pancreatic vein of the other dog, which had the vagi cut, there . , 
reduction of the hyperglycemia. This indicates that the normal ® g 

secretion of insulin is reduced considerably by interference with the nervo 
control through the vagi. Excitation of the vagus 

effect of the pancreatic blood. 4. Hypennsulinemia that 

produced by dextrose injection. Using the same method, was content 

intravenous injection of a large dose of dextrose increases the of 

of the blood in the pancreatic vein; this increase is a hyper- 
vagus or by atropine. Thus the higher nerve centers ^ Jgus. 

glycemia by producing a compensatory of 

5 Hyperinsulinemia following adrenaline injection. Intravenous 
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adrenaline increases the insulin content of the blood in the pancreatic vein; as 
this increase is not prevented by section of vagus or atropine, it is not of vagal 
origin. 


Coagulation time in iiarathyroitl tetany. Brougher, J. C., Am. J. Physiol. 87: 

221. 1928. 

In case of IS dogs it was found that blood coagulation time was delayed 
in parathyroid tetany. Some dogs showed only a slight delay, while the blood 
of one in severe tetany did not clot for thirty hours. One ounce of cod liver oil 
or OA cc. of acterol was efficacious in restoring normal coagulation time after 
a period of two to four hours in these animals with tetany. Animals receiving 
cod liver oil or acterol for twenty to forty days recovered, and in this recovery 
the blood coagulation and serum calcium returned to normal. — R. G. H. 


Treatment of parathyroid tetany with cod liver oil and yeast. Brougher, J. C., 
Northwest Med. 27: 329. 1928. 

The post operative administration of cod liver oil and yeast to nine thyro- 
parathyroidectomized dogs delayed the onset of tetany and ameliorated its 
severity. The addition of a large amount of yeast to the diet did not prevent 
the anorexia. The animals kept on this diet for 30-40 days recovered and 
needed no further treatment. This same treatment in two patients increased 
the serum calcium to normal and relieved them of all symptoms of parathyroid 
deficiency. Two others who developed tetany during pregnancy were relieved 
of this condition by the use of cod liver oil alone. It would seem from these 
findings that tetania parathyreopriva is due to a deranged calcium metabolism 
which may be controlled by administration of cod liver oil and yeast. 

— Author’s Abst. 


Tissue changes in parathyroid tetany and in guanidine poisoning. Elkourie, 
L. A. and E. Larson, Am. J. Physiol. 87: 124. 1928. 

In three dogs parathyroid tetany produced a marked congestion of the 
viscera. This congestion was not found in guanidine poisoning (6 cases — dogs, 
cats, rabbits). Necrosis was present in both conditions. Patty degeneration 
of the liver was marked in guanidine poisoning, but absent in tetany. The 
symptomatologies of the two syndromes are quite dissimilar. — R. G. H. 


The influence of “Parathormone” on bone regeneration. Pine, J. and S. Brown, 
New England J. Med. 198: 932. 1928. 

An attempt to determine the influence of Collip’s parathyroid hormone 
(Lilly) on bone regeneration was made by hypodermic injections of the extract 
m a number of dogs on which subperiosteal rib resection was done. Pour sets 
of young dogs were tested, one of each pair of the same age receiving the hor- 
mone. Regeneration was aliowed to occur for periods varying from three to 
seven weeks in the different pairs. New bone formation was definitely better 
in the dogs not receiving the extract. But no essential difference was noted in 
two sets of adult dogs experimented with in the same way. — J. Pine. 


An intensive study of the thymus. Bloom, J. C., South. M. J. 21: 905. 1928. 

• . ^ study of 107 children, varying in age from less than a month to 

SIX years, in whom there were thymic abnormalities. The author analyzes the 
symptoms shown and then gives typical cases. Two deaths, neither of them 
irom enlarged thymus, occurred in the series. One treatment a week with 

fniw® effective. Radium was unsatisfactory, as it was 

touowed by anaemia. — J. C. D. 
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Status tliyiuicolyniphatlcus. Hymanson, A,, Arch. Pediat. 43: 592. 


1928. 


A four and half year old boy had always been well up to the time of report. 
Ihice days prior to admission ho was taken sick with fever, rapid, grunting 
respirations and with a few scattered rales throughout the chest. X-ray ex- 
ani nation revealed an enlarged thymus and peribronchial thickenings at bases 
of both lungs. The child died three days after admission. Autopsy findings 
showed broncho-pneumonia, rickets and status thymolymphaticus. The thymus 
weighed -8 grams and extended to the base of the heart. The author feels that 
the broncho-pneumonia was too slight to cause death and that the enlarged 
thymus was the cause of death. — Jl. B. G. 


Tho (Ilnguosis and treatment of enlarged thymus by .\-ray, O’Brien, F. W., New 
England J. Med. 100: 657. 1928. 

Since there is no evidence that the thymus is not an integral causative 
factor in the type of death under discussion, and it is known that involution of 
tho thymus takes place rapidly and without harm following x-ray or radium 
treatment, it would appear not only desirable but requisite, until such time as 
more exact knowledge or e.xperienco shall warrant a contrary opinion to pre- 
scribe radiation therapy for those children presenting .x-ray evidence of “broad- 
ened mediastinal shadow" without symptoms in whom general anesthesia or 
surgery is contemplated. — J. C. D. 


Tho elVect of synthetic thyroxin on tho normal thyroid gland (Uber die Wirkung 
de.s syntheti.schen 'Thyroxins bcim Mcnschen mit nornialer Scliilddriisse) . 
Bauer, H. and G. Loewe, Deutsches Arch, f, klin. Med. 159: 275. 1928. 

In a person with a normal thyroid, synthetic thyroxin is a hundred times 
as effective as dried thyroid substance. A single subcutaneous injection of 2 
mgm. causes a rise in the basal metabolic rate of 10 to 30 per cent, which lasts 
from 24 to 48 hours. Dally repetition of this dose does not produce a corre- 
sponding increase in the metabolic rate. Following weeks of administration, 
intervals of rest can be introduced, since a considerable after effect is often 
maintained for two or three weeks. Without any alarming increase in the 
metabolism, the prolonged administration of large doses of synthetic thyroxin 
gives rise to toxic symptoms. Although thyrotoxicosis, with tachycardia, 
lessness, tremor, sweating, loss of hair, anorexia, and diarrhea, can be produced 
by large doses of the thyroxin, to this substance can be ascribed a thyroid action 
that is not limited to oxidation changes. In normal persons, the dosage pro- 
ducing an increase in the basal metabolic rate is below the toxic dose. Withou 
dietary supervision and restriction, efforts at weight reduction by thyroxin 
administration is without success because the increased appetite may result i 
the taking of such quantities of food as would maintain or ^ven increase 
former weight of the individual. An interesting observation with synt 
thyroxin Avas made in a case of nephrosis, in which, with the administration 
this substance, the patient eliminated thirty liters of fiuid. — I. B. 


Thyroid neoplasm Avith secoudai'y deposits in skull. Collier, J. S., Pioc. Roy 
Soc. Med. 21: 550. 1928. 

The case described occurred in a male, 59 years old, Avho 
ing of the thyroid of 15 years’ duration. This was dysp- 

steadily. Five years ago the swelling had become so ^ "j .jfe thyroid 

nea and dysphagia. Operation was then performed “os of the y^^^^ 
gland removed, folloAving which the patient improved and parietal 

Four years later he noticed a small lump on the skull in the right^P 
region. This had grown slowly and had become tender. The J gat. 

Sin to have difficulty in sAvallowing and in faj region, which 

The skull presented a rounded hard mass in the right p 
rose smoothly from the general skull surface.— I. B. 
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Statistics on lodine-Bascdow in Switzerland, between the years 1923 and 1924 
(Dio Scliwoizerischo Dasedowstatistik von 1922-1924). Fliick, W., Schweiz, 
med. Wchnschr, 1: 2, 1928, and 3: 28, 1928. 

This is a statistical discourse on the effect of iodized salt in goiter prophy- 
laxis in Switzerland, as observed between the years 1922 and 1924, inclusive. 
Since opinions are divided on the value of this mode of goiter prevention, the 
Swiss health authorities at the request of the Swiss Goiter Commission, sent a 
questionnaire to all physicians requesting Information relative to their experi- 
ences with iodized table salt. According to Fliick, the minimal dosage of iodine 
capable of producing toxic symptoms is 0.5 to 1 mgm. Of the 457 Basedow 
cases reported by questionnaire, 182 were spontaneous hyperthyroid cases, 244 
were iodine-Basedow cases, and 31 were of uncertain etiology. Of the spon- 
taneous cases, 93 per cent were female and 7 per cent male. Of the iodine- 
Basedow cases 86 per cent were female and 14 per cent male. Though iodine- 
Basedow instances Avere frequently found in the young, the division of this con- 
dition into five-year stages shows, in males more than in females, an increase in 
iodine hypersensitiveness with increasing age of the individual. According to 
these statistics the minimal harmful dose of iodine was .7 to .85 mgm., and the 
minimal total dose Avas 6.8 mgm. In 39 cases in Avhich iodized salt was used 
along with other iodine preparations, toxic symptoms developed Avhen the salt 
was begun after a previonsly administered much larger dose of iodine Avas Avell 
tolerated. In several other cases iodized table salt could have contributed only 
a small part in the intoxication. In 25 cases ascribed to iodized salt solely, 
personal investigation revealed considerable uncertainty as to whether iodized 
salt was directly responsible for the toxicity. Since in America the iodine 
content of iodized salt is much greater than that of the salt used in SAvitzerland, 
the data pertaining to the result from the use of this prophylactic are by no 
means identical in both countries. The American dosage is not prophylactic 
but therapeutic and must lead to a disturbance in goiter districts. In Switzer- 
land the daily dose of 1 mg. of iodine in previously existing Basedow’s disease 
influences the symptoms at times favorably, at times unfavorably, Avhile often no 
effects whatsoever are observed. Generally the harm outAveighs the good. On 
the other hand, Swiss iodized table salt does not influence spontaneous Base- 
doAv’s disease unfavorably. Since the advantages of goiter prophylaxis Avith 
iodized salt as employed in Switzerland are greater than the observed disadvan- 
tages the results of this investigation favor the adoption of this mode of goiter 
prevention. — I. B. 


Hypothyroidism Avith marked abdominal plethora and polycythemia (Insuflcien- 
cia tiroidea, pletora y policitemia) . Garcia Moran, J. El Siglo Mddico, 80: 
223. 1927. 

In a hypothyroid subject shOAving plethora and polycythemia, thyroid treat- 
ment resulted not only in marked improvement of other symptoms, but in 
reduction of the red cells from 6,120,000 to 3,090,000 per cc. This interesting 
result raised the question whether it should be ascribed to a specific effect of 
the medicament on the thyroid insufficiency as such, or an effect primarily on 
the plethora, Avhich was diminished after the opotherapy. In vieAv of all of 
the data in the literature on the effect of thyroid on the red cell count, Garcia 
Moran inclines to think that the effect is an indirect one. — B. B. 


Differential diagnosis betAveen hypothyroidism and hyposuprarenalism. Koeh- 
ler, A. E., J. A. M. A. 91: 1457. 1928. Abst., J. A. M. A. 

The studies made suggest that much of the similarity and difference be- 
tween hypothyroidism and suprarenalism lies in the possibility that in the 
tormer there is a primary depression of oxidation in the tissues, while in the 
^ secondary depression due to faulty oxygenation, probably 
auseu by vascular and muscular atonia, which in turn is caused by an impaired 
utonomic system due to cortical insufficiency. With these mechanisms as a 
expound many bizarre clinical pictures may present themselves. The weak- 
organ in the body is naturally the first to be affected by these 
g ndular dysfunctions. Thus, a dry skin may for years be the only sign of 
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sonmolence and fatigue may be developed, or vice 
e bii. Similaiij, hyposuprarenalism may first manifest itself as a marked 
[ ? ^‘*Klior centers, or as a severe low back pain, or as a gastro- 

intestinal disturbance. Often patients are treated for these specific ailments, 
naturally without lasting improvement. The problem must always be to locate, 
if possible, the fundamental physiological disturbance of which these various 
ailments are only symptoms. To this end, accurate and careful diagnosis must 
precede treatment in the endocrine field. 


.Studie.s in iny.vedenin. Vlf. .Another year of individual dosage treatment in 
thyroid therapy in childhood and juvenile hypothyroidism (My.vedem studien. 
\ If. I'iin weiteres Jahr indiviiell dosicrter Schilddrusentherapio bei kindlischen 
und jugendli.sclien Hypothyreoseii). Kornfeld, W. and E. Nobel, Ztschr. f. 
Kinderh. IIJ: tlf). 1927. 

This is a report of additional investigation on the treatment of hypothy- 
roidism on dosage based on the sitting height. Improvements are noted first in 
liabitus delinquencos (size of tongue, hair, skin), then in vegetative symptoms 
(obstipation), motor functions, growth and joint changes, length and mental 
development, in tlie chronological order named. The mental development does 
not hold pace with the physical improvement. Early treatment does not neces- 
sarily guarantee absolute improvement in mentality. The rapidity in ossifica- 
tion changes is a gauge of improvement. — M. B. G. 


Visceral projection relieves in thyroid disease (Los rcllejos de proyeccion visceral 
eu la siutoniatologia do la glaiidula tiroidcs), Jlaraiion, G., J. Garma and 
A. Garma, Ided. ibera. tJ: 205. 1927. 

Sherrington and Mackenzie have shown that involvement of the viscera 
can lead to peripheral phenomena such as increased sensitivity of the skin and 
subcutaneous layer and muscle contractions (viscero-motor refiexes of Mac- 
kenzie), vasomotor phenomena, pilomotor phenomena, etc. Only recently have 
these refle.x phenomena in thyroid disorders received attention. These local 
phenomena in the skin in the thyroid region can be designated in general 
“thyroid projection.” In hyperthyroidism various signs of this sort have been 
described: hyperesthesia of the skin by Leon, marked reddening by Maranon 
and, recently, a number of regional vegetative reflexes by Serajski. After an 
ordinary dose of pilocarpin (about 1 cgm.) one observer reports in positive 
cases a reddening of the front of the neck and moderate or profuse local sweat- 
ing. In the present paper are reported the results of a systematic investigation 
of these signs in fourteen patients in order to determine their relative fre- 
quency. It was found that none occurred constantly, that the most frequen 
was the marked erythema, that none of the projection phenomena were 
cially common in any of the clinical forms of hyperthyroidism, and that tney 
were not quantitatively related with the clinical manifestations. These sign 
are chiefly of corroborative value. Only hyper-nietabolisni can be given un 
questioned value in the diagnosis of hyperthyroidism. — E. B. 


Does the fetal thyroid gland function under normal physiological concUtions 
(Gibt cs eiiie unter physiologischen Verhaltnissen erfolgende TatiglvCi 
fetalen Schilddruse) ? Maurer, B., Ztschr. f. Kinderh. 43: 162. ID- I. 


Based upon the amount of iodine found in fetuses and in adults, the author 
concludes that in intra-uterine life there is a fetal incretory 
parallels the maternal and which exercises its activity. Iodine is lou u 
the organs, but the largest amount is present in the thyroid. The literal 
the subject is discussed. The consensus of opinion seems to be ag 
functional activity of the fetal thyroid. — M. B. G. 


Miller, J. L., Am. J. M. Sc. 177: 


Thyroto.vicosis from the internist’s standpoint. 

98. 1929. 

Our knowledge of the pathologic physiology of the 
tremely limited. In the present state of our knowledge, *or“ ^ 
SS” is preferable to hyperthyroidism. “Thyrotoxicosis with nodular g 
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IS more accurate than “toxic adenoma.” Wo aro greatly in need of accurate 
information about the end results of subtotal thyroidectomy. Such information 
cannot be obtained by questionnaire. Tho patient must be carefully questioned 
and examined by a competent physician. As far as the writer has been able to 
determine, such a follow-up live years after operation has irevev been reported. 
The present method of treatment may be tho best that can be developed. It 
cannot, however, be considered highly satisfactory. — Author’s Summary. 


A carbohydrate diet for hyperthyroidism. Moll, H., Brit. M. J. 3; 51. 1928. 

Despite the diminished carbohydrate tolerance in subjects with Graves’ 
disease, as evidenced by glycosuria and hypoglycemia, Moll urges the use of a 
carbohydrate rich diet in the management of these patients. In a study of 69 
cases, it was found that as the general symptomatology improved through such 
a dietary, the carbohydrate tolerance likewise improved and urinary and blood 
sugar values became normal. — I. B. 


Changes in blood chemistry in animals with hypcrthyroijarathyroidism and 
in animals following thyroid feeding (Modifications de la constitution clvi- 
mique du saug dans lo syiidroiuo liypertliyroparathyroidieu experimental et 
chez les animau.v siinplcincut souniis au triatment thyroidien). Parhon, G. 
I. and Helene Derevici, Compt. rend. Soc. de biol. 09: 24 G. 1928. 

I 

Dogs were fed thyroid substance. The blood sugar, blood calcium and 
blood chlorides were increased, while blood urea and cholesterine were reduced 
in amount. The thyroid feeding was continued after thyroparathyroidectomy. 
The blood sugar showed a further increase; the blood calcium became normal 
or below normal: the blood cholesterine and urea were increased above normal; 
the blood chlorides were reduced below normal. Tetany is not directly de- 
pendent on the calcium content of the blood. — J. C. D. 


Synthetic thyroxin. Sainton, P. and P. Vdran, Paris m^d. 3: 48. 1928. Abst., 

J. A. M. A. 91: 839. 

In their clinical studies Sainton and V^ran found that ingested synthetic 
thyroxin produces practically the same effects as thyroid extract. It can he 
given by mouth over a long period of time without inconvenience provided that 
small and progressive doses are used and that the patients are observed care- 
fully. The authors found that in patients previously treated with thyroid ex- 
tract 1.00 mgm. of synthetic thyroxin produces an action almost analgous to 
that produced by 0.20 gm. of the extract. They consider that in order to test 
the susceptibility of the subject, the initial dose of synthetic thyroxin in the 
adult should be 0.50 mgm. The progressive increase in the dosage must be 
carried out with caution and under strict surveillance of the patient. 


rats and high room temperatures. Selle, R. M., Science, 68: 573 

iy.48. 

Repeated toxic doses of thyroid substance were found to render rats unable 
to withstand elevation of room temperature to 92“ P. — R. G. H. 


Exophthalmic goiter. Report of two cases in children aged three and a half 
and six years. Sherman, De W. H., Am. J. Dis. Child. 36: 636. 1928. 

The author states that his case of exophthalmic goiter in a 3% -year-old 
giri IS the 25th in the literature in children under 5 years of age. Another 
a 6-year-oId girl is also reported. The first girl gave a history of thyroid 
ys^nction on the maternal side. Both the children showed an increased B. 

hypertrophied tonsils. As the condition did not improve in either 
thought that removal of tonsils and adenoids would possibly be 
thp fi This was done in both instances, with improvement in 

^ preliminary operative care, compound 
to iodine, 5 drops three times a day, was given for two days in addition 

ncramuscular injections of 5 per cent solution of dextrose. — M. B. G. 
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The elVect of thyroklcctomy on skclctul iimsclo in sheep. Simpson, Ethel D., 
Quart. J. Exper. Physiol. 17; 31. 1927. uu^uu, u., 

Sections of pectoralis major muscle from eleven cretin and five normal 
sheep were studied to determine whether or not there are changes in the fibers 
which would account for the condition of pot-belly and general weakness in 
the thyroidectomized animals. Normal cross-striation and all the structural 
leatures of voluntary muscle were clearly seen in the tissue from the cretins, 
in cfiual areas of longitudinal sections of the pectoralis major muscle there 
wore fewer nuclei in the control than in the operated sheep. The removal of 
the thyroid gland resulted In u slower growth of cytoplasm and the nuclear- 
cytoplasmic ratio of the cretin remained more nearly like that of the young 
animal than that of the control. Comparison of cross-section area of fiber 
showed that in the operated lambs there was only slight increase in size during 
the first year (l.l-l), the muscle fibers showing considerable decrease in size 
in the llvc-ycar-old cretin. In the control the increase in cross-section was 3.82 
times that of the eight-weeks’ lamb, and a still further growth took place up to 
the fifth year. No consistent differences in nuclear structure were demonstrable 
in the normal and thyroidectomized animals. One may conclude that early 
thyroidectomy prevents the normal development of sarcoplasm, although no 
loss of striatlon or sign of degeneration of the muscle is evident. 

— Author’s Abst. 


'I'ho relation of hj'pcrtliyroidlsin to benign tumors of the thyroid gland. Rein- 
hoff, W. F., Jr., and D. Lewis, Arch. Surg. 1«: 79. 192S. 

The authors studied 109 cases of nodular goiter and hyperthyroidism, re- 
viewed 910 cases of hyperthyroidism, and studied 7 patients from whom sections 
of the thyroid gland were removed before, during, and after the administration 
of iodine. Before the administration of iodine, marked hypertrophy and hyper- 
plasia were apparent in all cases. The glands could be divided into two groups. 
In one group the acini were normal in number, but increased in size and showed 
papillomatous infoldings, and in the other group they were small and more 
numerous, but without Infoldings. These types were frequently mixed in the same 
gland, one type predominating. The remission induced by iodine was charac- 
terized by a change in the size and structure of the cells, a decrease in the 
pymphocytic infiltration, and increased amounts of fibrous tissue. In this stage, 
certain areas did not fully participate in the regression, forming small areas 
of active parenchyma, whereas other areas went far beyond the average degree, 
forming the so-called involutional bodies. The involutional bodies fall into 
three groups. Those of the first group show a formation of large epithelium- 
lined cysts containing colloid; those of the second group, an encapsulated area 
of dilated colloid-containing acini; and those of the third group, actual disin 
tegration of the parenchyma. Through pressure on the surrounding lobu 
and an increase in the stroma, these involutional bodies suggest the g 

of encapsulated tumors, inaccurately termed fetal and cystic ^jgji 

clinical improvement paralleled the extent of the involution. Cases m 
there were spontaneous remissions and exacerbations showed nodules 
were identical with the involutionary bodies except that they were laxger. 
ing an exacerbation, the epithelium underwent papillomatous infolding i ^ 
cystic and dilated acini. In the areas of hyperinvolution during an ex ^ 
tion, the peripheral acini were hypertrophied and hyperplastic. Dun 
mission, these acini became more Avidely separated through fur ,. jg^jiy 
disintegration of the body. These areas of hyperinvolution can e 
detected as tumors, but do not represent true neoplasms. ^nniated with 

The authors conclude that hyperthyroidism is invariab ^ ^ , these 

hypertrophy and hyperplasia of the thyroid parenchyma. ,„liich become 

glands are due in the majority of cases to areas of regression 
encapsulated and enlarged as the disease process progresse . hyperplasia 

centage of cases the nodules represent, areas of cases true be- 

in an otherwise normal thyroid, and in only a small ^ . to hyper- 

Sgn adenomata. There is no proof that benign adenomata give rise 

thyroidism. — ^W. P. Rienhofl, Jr. 
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Auto and lioinoiotransplantatiou of thyroid gland into brain of guinea pigs. Sie- 
bert, W. J., Proc. Soc. Exper. Biol. & Med. 20: 236. 1928. 

Guinea pig thyroid tissue was found to remain alive after homoiotrans- 
plautation into the brain for longer periods than when transplanted into the 
subcutaneous tissue. In the latter location the graft is killed chiefly through 
the activity of the host connective tissue and lymphocytes. The lymphocytic 
reaction is diminished in the brain, but that of the connective tissue is as pro- 
nounced as after transplantation into the subcutaneous tissue. Formation of 
new acini takes place to same extent in the homoiotransplant in the brain. 

— M. O. L. 


Nodular goiter with hyperthjToidism. Thomas, H. M., Jr., Arch. Surg. 16: 

117. 1928. 

Thomas analyzes thirty-two cases of nodular goiter associated with hyper- 
thyroidism, but without the typical picture of exophthalmic goiter. He divides 
these cases into two groups, those of patients below, and those of patients above, 
forty-five years of age. Eleven of the thirteen younger patients showed typical 
hyperplasia and hypertrophy of the thyroid gland. One patient showed a small 
amount of hypertrophy and hyperplasia and presented clinically a doubtful pic- 
ture of hyperthyroidism. Another patient showed a typical fetal adenoma, 
involution of the gland without hypertrophy and hyperplasia, and localized areas 
of hypertrophy and hyperplasia. In the nineteen patients more than forty- 
five years of age there was much less evidence of glandular hyperactivity, hut 
on careful search, hypertrophy and hyperplasia were found in sections in every 
instance. Eleven of these patients suffered from heart disease. Of the ten 
patients who received iodine, three showed marked improvement, three showed 
slight improvement, two received no benefit, and two died. — W. P. Rienhoff, Jr. 


Hypothyroidism. Warfield, L. M., Ann. Int. Med. 2: 446. 1928. 

The author believes that more attention should be paid to the condition 
of hypothyroidism. The main symptom of which the patients complain is un- 
due fatigability. Constipation is also common, due to the sluggishness of the 
bowels. Headaches and rheumatic pains were the chief complaint of a few. 
Patients may be either overweight, underweight or normal weight. There is 
no definite decrease in pulse rate and blood pressure. The basal metabolic 
rate in this series of 25 cases varied from minus twelve to minus thirty per 
cent. The author believes that a consistent minus 8 per cent in the B. M. R. 
may mean hypothyroidism. The condition can be corrected by the appropriate 
dosage of thyroid extract, 6-9 grains daily being the average dose. — B. L. 


Constitutional entity of e.xophthalmic goiter and so-called to.xic adenoma. War- 
thin, A. S., Ann. Int. Med. 2 ; 553. 1928. Abst., J. A. M. A. 92. 1929. 

Warthin states that exophthalmic goiter, “toxic goiter,” “hyperthyroidism” 
*4°xic adenoma” present always the pathologic picture of hyperplasia of 
the primitive lymph nodes of the thyroid, hyperplasia of the thymus and other 
anatomic stigmas of the thymicolymphatic constitution. In addition, they 
present certain constitutional peculiarities of their own kind. Not all cases of 
’•^^i'^olymphatic constitution will present the exophthalmic goiter syndrome, 
f cases of the latter group will possess the chief morphologic stigmas 

of this constitution. All forms of exophthalmic goiter symptoms represent 
reactions of a primary pathologic constitutional anomaly. Ex- 
ophthalmic goiter, “toxic goiter” and “toxic adenoma” are pathologic reactions 
potentionally predetermined in the individual at birth by virtue of his consti- 
tutional anomaly. The development of the symptoms, so far as the thyroid is 
concerned, is only the expression of the abnormal reactions of this constitu- 
uonal anomaly to the conditions of the life of the individual. Only those pos- 
sessing this constitutional anomaly will ever develop the so-called hyperthyroid 
r thyreotoxic symptoms. The potentiality may, however, remain “latent” or 
luiescent during the whole or a large part of the individual’s life. The clin- 
and pathologic stigmas of the potential exophthalmic goiter constitution 
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may, however, be easily recognized In this individual. There can be no cure 
for the constitutional anomaly on which the development of "hyper” or “toxic” 
symptoms depend. These abnormal reactions may, and usually do, remain 
below the clinical horizon until called forth — in what way or by what mechan- 
ism is not yet fully unde<'stood. It is evident, however, that the thyroid gland 
is not the chief pathogenic factor in the various clinical syndromes usually 
referred to this organ; it is only an incidental complication or sequela, com- 
parablo to the participation in abnormal reactions of other organs and systems 
dependent on the constitutional anomaly. The most important histologic cri- 
terion of exophthalmic goiter, and of the allied clinical conditions of toxic 
adenoma and hyperthyroidism, as far as the thyroid itself is concerned, is the 
presence throughout this gland of hyperplastic primitive lymph nodes with 
germinal centers showing lymphoid exhaustion. Their presence determines the 
existence of the underlying constitutional anomaly. This potential exophthalmic 
goiter constitution may bo recognized in tlie thyroid of very young children. 
To this constitution Warthin has preferred to apply the term “Graves’ constitu- 
tion.” It is the underlying pathologic and clinical entity of e.xophthalmic goiter, 
toxic goiter and toxic adenoma. 


Hyperthyroidism in ii 7-ycar-old girl. Winograd, A., Am. J. Dis. Child. 36: 
•ill. 1928. 

The autlior reported a case of hyperthyroidism in a 7-year-old girl who 
presented tachycardia, pulse of 120, tremor, enlarged thyroid, basal metabolic 
rate of -f-G and -1-27, and a cholesterol content of IGS mgm. per 100 cc. Hyper- 
trophied and cryptic tonsils and a sinusitis were considered as possible sources 
of infection. — id. B. G. 
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introduction 

Late iu 1924, J. B. Collip announced “the extraction of a parathyroid 
hormone which will prevent or control parathyroid tetany and which regu- 
lates the level of blood calcium.” In a series of articles (1, 2, 3, 4), cul- 
minating in his Harvey Lecture (5) Collip presented convincing evidence 
of the potency of the extract. Suffice it to state that a stable and purified 
principle was obtained which, when injected subcutaneously into experi- 
mental animals, produced a rise iu the blood serum calcium level, and 
which in overdosage resulted in an alarming and sometimes fatal hyper- 
calcemia. It Avas furthermore shoivn that frequently repeated small doses 
of this extract are cumulative in action and Avill eventually raise the blood 
calcium to dangerous levels (values over 15 mgm.), due to a “pyramiding 
of the effect of each successive injection upon the preceding one.” Hence 
the importance of accurate and dependable blood calcium determinations to 
control the dosage, very much as one checks the administration of insulin 
by blood sugar estimations, and watches the effect of thyroid extract by 
determinations of the basal metabolic rate. For the experimental proof, 
and also for an admirable review of the subject of tetany, the reader is 
refei’red to the articles alluded to above. 

Soon thereafter reports began to appear of the clinical use of this new 
extract. Collip and Leiteh (6) (January, 1925) reported the first case, 
namely, one of infantile tetany in a girl twenty-two months of age. 

Crile (7) in the course of an article on “Surgery of the Glands of 
Int^l Secretion,” wrote as folloAvs (July, 1925) : “During the past six 
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weeks we ]iave been using the hormone discovered by Dr. J. B. CoUip of 
Alberta University, and have secured as definite results as he secured with 
his e.xperiinental animals in both acute and chronic eases of tetany. Five 
acute cases have been treated with relief in every case; relief of symptoms 
IS usually e.xperieneed within 20 minutes to one-half hour after the intra- 
\tnou.s injection of one ce. of the hormone. In one exeeedinglj’^ acute ease, 
in whicii not a single one of the classical symptoms of tetany was lacking, 
the liist dose was followed within twenty minutes by a disappearance of 
the subjective .symptoms. Three doses of 2 ec. each resulted in complete 
recovery. Among the chronic eases treated I’elief has been seeuz’ed in 
about 85 to .90 per cent.” No detailed protocols ivere given and it is not 
known whether blood serum calcium determinations were made. 

David.son (8) (August, 1925) reports “a case of adolescent myxedema, 
accompanied by nephrosis and by tetany of parathyroid origin, treated 
with thyroid and Collip’s parathyroid extract.” The patient, a girl aged 
seventeen years, was carefully observed from January 28, 1925, until her 
death, July 17, 1925. Exitus was attributed to a severe toxemia of unde- 
termined origin. Post-mortem examination revealed a very small atrophic 
thyroid gland and no parathyroids in either upper or lower normal posi- 
tions ; two were found in median positions, the left one somewhat atrophied 
and the right apparently normal, A chart includes percentage of albumin 
in the urine, several blood cholesterol, blood urea and basal metabolism 
determinations, and a great many blood serum calcium determinations, 
together with the daily dose of parathyroid extract. 

The authors (9) (September-Oetober, 1925) reported the first detailed 
record of tetany in a human being resulting from accidental parathyroid 
extirpation (tetania parathyreopriva), in which Collip's parathyroid ex- 
tract ivas used and controlled by blood serum calcium determinations. 
This paper covered the first five weeks of treatment; because of the favor- 
able effects obtained it was thought advisable to publish immediately so 
that the medical profession might be informed of the clinical applications 
of this new hormone. This patient remained under continuous observation 
until her death, a period slightly over a year. It is this extended study, 
together with the vicissitudes encountered, the minute examination of the 
material removed at operation, and the findings at necropsy, winch con- 
stitute the basis of the present contribution. The conclusions reached m 
our preliminary report and the data on which they were based will, oi 
the sake of convenience, be referred to later when this patient’s narrative 

is 

Shortly after our report (November, 1925) Snell (10) related the stoiy 
of a woman, aged 54, on whom thyroidectomy had been performed 
adenoma, and who three years later (1924) was still suffering from tetany. 

At that time her blood serum calcium was 4.8 mgm. per 100 cc. 
massive doses of calcium laetatc the patient improved ba* Woo 
ealcium could not be elevated above 6.7 mgm. per 100 ce. In Apri , 
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calcium lactate was discontinued and parathyroid extract (Collip) injected, 
a total of 5 to 10 cc. being given daily. A prompt rise in the blood serum 
calcium was noted, and although the average level tended to be higher than 
under calcium therapj^, it again failed to reach a normal level. It was 
finally found that a normal blood serum calcium level could be maintained 
by the combined administration of caieium orally and parathyroid extract 
subcutaneously; the dosage required for this purpose was 14 grams of 
calcium lactate daily and one ce. of parathyroid extract (Collip) five times 
daily. Snell concluded: “That calcium lactate administered alone in 
maximal doses did not produce and maintain a normal level of blood cal- 
cium. The same is true of the dosage indicated for parathyroid extract 
alone. A combined treatment sufBced to attain and maintain a normal 
blood sei’um calcium level.” Tlie period covered by this latter treatment 
Avas about 26 days at the time of Snell’s report. 

In May, 1926, Hoag and Rivkin recorded the satisfactory effect of 
Collip ’s hormone in four eases of infantile tetany. Further repoids of its 
use in this form of tetany have been contributed by Hoag, Rivkin, Weigele 
and Bex’liner (12), Sussmann (13), Leitch (14), arid Gibson (15). 

■ Lisser, Smith and Shepardson (16) obtained spectacular relief in a 
very severe case of tetania gravidarum by injections of this extract (the 
first injection was of 50 units, given intravenously, with relief of the most 
distressing symptoms within fifteen minutes) . 

Inasmuch as this paper concerns itself with the use of Collip ’s para- 
thyroid extract in the treatment of tetany, no reference need be made to 
its use in sprue or Paget’s disease (reports of which are to be found in 
the literature), or to the paper of Major and Buikstra, “The Effect of 
Parathyroid Extract and Liver Extract in the Hypertension Produced by 
Quanidine Compounds,” nor to the paper of Cantai-ow, Coven and Gordon, 
“Changes in the Chemical and Physical Characteristics of the Blood Fol- 
lowing the Administration of Parathyx'oid Hormone,” nor to the report by 
Mason of its use in chronic nephritis. 

Monteith and Cameron (17) observed a patient for six months in 
Avhom tetany and hypothyroidism developed following a second thyroidec- 
tomy, The hypothyroidism was controlled adequately by desiccated thy- 
roid. The tetany was partially controlled by calcium lactate orally and 
completely by injections of Collip ’s extract. Eighty-two days after opera- 
tion the withdrawal of the extract resulted in the serum calcium falling to 
its initial low level, but some two months later on calcium lactate alone the 
blood serum calcium returned to normal. Subsequently, discontinuance of 
the calcium Avas folloAved neither by lowering of the calcium content of 
the serum nor by clinical symptoms of tetany. 

By 1927 and 1928 sufficient time had elapsed since the introduction of 
Collip ’s Parathormone for clinical use, to enable several observers to report 
their experience in cases of parathyroid tetany where this preparation had 
been employed over periods of several months rather than a few Aveeks. As 
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miaht be expected, results varied according to the severity of the case, 
Nocliiiii (18), foi instance, in a case of tetania parathyreopriva obtained 
satisfactory results from relatively small doses of Parathormone (20 units 
daily, and later 10 units daily), very much as we did in our preliminary 
lepoit (0). After two months he was able to decrease the frequency of 
Parathormone injections, and after six mouths had elapsed % cc. every 
twelve days was sullicient to permit the patient (a nurse) to resume active 
duty. 

Hunter (10) published a case of post-operative tetany, the article being 
accompanied by a good chart, covering a period of three months. He 
administered 10 units of Parathormone three times daily, increasing to 13 
units t. i. d. After 130 units had been given the .serum calcium rose to 
IC.O mgm. per 100 cc. During this same period thyroid substance was 
used (a point which will be referred to later in our paper). Results in 
this case were very satisfactory. 


On the other hand, Hjort and Eder (20) report a ea.se of adult tetany 
following thyroidectomy in which they encountered considerable difficulty 
with replacement theraj)y. Their patient was under daily observation for 
a period of three and one-half months. A calcium z'ieh diet and rest proved 
unavailing. Large doses of calcium lactate (5 grams every four hours, day 
and night) were of some benefit, but under this treatment the fluctuations 
of the serum calcium were too great. Parathyroid exti’act given parenter- 
ally in large doses, 20 to 130 units daily, liad little if any favorable influ- 
ence on the condition. Parathyroid extract administered parenterally in 
doses of 130 units a day produced a satisfactory reaction in the serum 
calcium oulj’ when supplemented by oral thyroid therapy. Large doses 
orally, 3 grams daily, of dessicated parathju’oid substance (166 times the 
ordinaiy dose), failed to influence the serum calcium, even though accom- 
panied by thyroid therapy. They conclude that replacement therapy is 
not to be relied upon to too great an extent, and that preventive measures, 
such as autotransplantation of at least one parathyroid gland, may be more 
dependable. Other reports which might be cited are those of John (21) 
and Sahlgren (22). 

Returning to our original publication in 1925 (9), the patient was a 
woman, 30 years old, 'ivho had been operated upon for a large adenomatous 
goiter ; the mass extended under the sternum and posteriorly behind 1 1 
trachea; the patient promptly developed tetania parathyreopriva. 
upon a careful search was undertaken of the goitrous tissue remove , an 
three separate parathyroid glands were identified; the status of the cu^ 
tomary fourth glandule was then unknown. This patient was 
injections of Collip’s parathyroid extract and a detailed account o i 
treatment, together Avith its effect on the blood serum calcium, av^ su 
marized in a chart and published in the article referred to above. " 
the first three Aveeks parathyroid extract alone was adminis 
were struck by the fact that subjective improvement Avas almost 
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ately effected by the parathyroid extract, and preceded by several days the 
objective improvement, as evidenced by tlie reaction to Chvostek and 
Trousseau’s uianoeuvera, and that the relief of both subjective symptoms 
and objective signs occurred considerably in advance of any marked pleva- 
tion of the blood calcium. Our report covered the first month of treatment, 
beginning immediately after the appearance of symptoms of tetany. . 

In summarizing this initial experience, we were led to the following 
comment: “It is perhaps premature at this writing to forecast the future 
of this patient, but it would seem likely that she can be kept, free from 
symptoms and her blood serum calcium maintained at a normal leyel by 
the injection of small doses of parathyroid extract combined with cajlcium 
lactate by mouth. I 

“In view of the fact tliat at least tJu-ee parathyroid glands were inad- 
vertently removed, it is altogether probable that treatment will have to be 
continued more or less indefinitely. This is in accordance with the necessit}’’ 
for life-long administration of thyroid extract in pronounced myxedema. 
If this individual still possesses one parathyroid gland, compensatory hyper- 
trophy may gradually ensue and eventually produce sufficient hormone to 
maintain a normal blood serum calcium. The authors hope to k^ep in 
touch with this patient and render a further report after long-continued 
observation. ’ ’ 

This further report, long delayed, is herewitli presented. Our patient 
was continuously under observation from the onset of symptoms, September 
28, 1925, until her death, October 11, 1926. There are appended, for those 
who wish to study the story in detail, nine tables, which include the daily 
dosage of Parathormone and (when given) of calcium per os, as well as the 
blood serum calcium determinations * ; the daily dosage of thyroid substance 
per os (when given) ; and occasional notes of her clinical status. Through- 
out this year of treatment a chart was faithfully continued which graphic- 
ally expressed the three significant factors, namely, the daily Parathormone 
dosage, the daily calcium dosage, and their effect on the blood serum calcium 
level. These three factors formed curves which ultimately extended over 
about 20 feet of graphic chart paper. It was found impossible to reduce 
this interesting graph to a size suitable for reproduction without rendering 
it illegible. Significant portions of the chart, however, have been selected 
for publication and will be referred to later. 

To facilitate narration, the year’s story of treatment has been divided 
into eight chapters. 

CHAPTER I. (September 28th to October 12th, 1925.) 

This period covers the first two weeks following the onset of tetany. 
During this time therapy was restricted to daily injections of parathyroid 
extract which varied from 0 to 37.5 units per day (see Chart No. 1). It 

method® by the Collip modification of the Kramer-Tisdail 
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will be noticed that these relatively small doses of Parathormone succeeded 
in raising the blood serum calcium from 7.2 mgm. per 100 ee. on Septem- 
ber 30th, to 9.7 mgm. on October 5th. Fearing a cumulative action from 
further administration of this potent parathyroid extract, no injection was 
given on October 6th and only 12.5 units on October 7th. The following 
day the serum calcium reached a peak of 10.7 mgm. per 100 ee. Conse- 
quently, on October 8th, 10th and 12th Parathormone was omitted, while 
on the intervening days, October 9th and 11th, only 12.5 units were given. 
The blood serum calcium began to drop immediately, and on October 12th 
reached 7.6 mgm. per 100 ee. 


TABLE I 

A Case op Tetania Parathyreopriva Treated With Collip’s 
Parathyroid Extract 


Date Parathormone 


12.5 u 

25u(12.5)£2) 

37.5 u (12.5x3) 


37.5 u 

25 u (12.5x2) 
25 u 

12.5 u 
None 
12.5 u 
None 

12.5 u 
None 
12.5 u 
None 
2.1 u 
20 u 
10 u 

25 u (12.5x2) 
25 u 
25 u 

50 u (25x2) 
None 


Calcium 

Gm./Day 

Blood Scrum 
Calcium 
Mgm./lOO cc. 

Thyroid 

Substance 

Lact. 1.0 

8.1 

None 

None 

7.0 


** 

7.2 


« 

8.4 

U 

a 

8.4 

u 


8.7 

<1 



a 

- 

9.7 

4t 

“ 

9.3 

U 


8.2 

u 





9,1 




<* 

<1 


41 


7.6 

« 


7.4 









8.1 

U 

u 


44 



*4 

“ 

8.2 



10.5 

** 


11.9 




•4 

Lact. 3.0 

8.4 


“ 3.0 


44 

“ 3.0 



“ 8.0 

7.2 


“ 12.0 



“ 12.0 


41 

“ 5.0 

8.4 

a 

“ 5.0 


44 

“ 5.0 


<4 

“ 5.0 


44 

' 5.0 


14 

“ 5.0 


44 

“ 5.0 

8.8 

41 

“ 5.0 


44 

“ 5.0 

8.8 

44 

“ 5.0 


44 

“ 5.0 

‘ 

44 

“ 5.0 


44 

“ 5.0 


41 

“ 5.0 


41 

“ 5.0 


44 

“ 5.0 

8.7 

0 


Clinical Status 


Symptoms of Tetany. 

Comfortable 

Comfortable. 

35 cc. Serosanguinous fluid removed 
from wound. 

Comfortable. 

Comfortable. 

Comfortable. 

Patient ambulatory. 

Basal Metabolism 13.8% plus. 
Comfortable. 

38 cc. Serosanguinous fluid removed 
from Wound. 

Comfortable. 

Comfortable. 

Queer sensations in body muscles. 
Comfortable. 

Occasional pain in legs and arms. 
Occasional pain in legs and arms. 
Comfortable. 

Comfortable. 

Headache. 

Comfortable. 

Comfortable. 

Comfortable. 

Comfortable. 

Comfortable. 

Comfortable 

Comfortable. 

Pain in right arm. 

Pains in both arms — very hungry. 
Comfortable. 

Slight pain in right arm. 

Comfortable. 

Discharged from hospital. 


OPp Note: Quite comfortable since 
discharge. 
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i CIlAl’TEli II. (October 12th to November -ith, 1925.) 

Durinj? this succeocling period oE three and a half weeks (see Chart 
No. 2), the following interesting events oeeurred: The blood serum calcium 
having readied the low level of T.-l mgm. per 100 cc. on October 13th, daily 
Parathormone injections were resumed, varying from 10 to 50 units daily, 
most of the do.ses being 25 units per day. The last injection of this series 
was given on October 19th and consisted of 50 units. On this day the 
blood .serum calcium was found to be 8.2 mgm. per 100 cc. Again, fearing 
a cumulative action of the Parathormone which might send the blood cal- 
cium to a dangerously high level, further injections were temporarily dis- 
continued. That this decision was a wise one is borne out by the fact that 
the preceding seven days’ injections, totaling 180 units, resulted in an 
elevation of the blood serum calcium to 10.5 mgm. ou October 20tb and 
11.9 mgm. ou Octoiier 21.st (de.spitc the fact that no Parathormone was 


TABLE II 

A Case of Tetania PAiavTiivnEOPRivA Treated With Collip’s 


Parathyroid E.xtr.vct 


DaU' 

Parathormoiiu 

Cdlciutii 

G 111 . /Day 

Ulood Si'riim 
Calcium 
Mkih./IOOcc 

Thyroid 

Substance 

Clinical Status 

• loari 





None 


ll/M 


1,110 1. 

.'..0 



lo 


• 

5,0 


* 


10 



5.0 


** 


17 


• 

5.0 




IS 



5.0 




1!) 

ao 

! 


4 

4 

5.0 

5.0 

S.S 


Having some cramps. Cold produces 
“accoucUer” hand 

•-’1 

10 u 

4 

5.0 




22 

10 u 


5.0 




23 

15 u 

4 

5.0 




•21 

15 u 


5.0 




25 

15 u 

4 

5.0 




20 

15 11 


5.0 




27 

15 u 

4 

5.0 

S.5 



28 

15 u 


5 0 




29 

15 u 

4 

5.0 




30 

15 u 


5.0 




12/1 

20 u 

4 

5.0 




o 

.3 

•1 

15 u 

20 11 

15 u 

4 

4 

5 . 0 
5.0 
5.0 

8.6 

4 

OPD Note: Occasional cramp Rt- 

5 

20 11 


5.0 




0 

15 u 


5.0 




7 

20 u 


5.0 




8 

20 u 


5.0 


« 


9 

20 u 

** 

5.0 


U 


10 

11 

12 

20 11 

20 u 

20 u 

4 

4 

5.0 

5.0 

5.0 

7.8 

4 

4 

OPD Note: Occasional minor cramps 

13 

20 u 

** 

5.0 


4 


H 

20 u 


5.0 


4 


15 

20 u 

“ 

5.0 


4 


10 

17 

20 u 

20 u 

“ 

5.0 

5.0 


4 

4 

Trousseau xxx. Gamed 23 poun 

18 

20 u 

Lact. 

G..5 

S.S 


since 10-30--5. 

19 

20 

20 u 

20 u 

4 

6.5 

6.5 


4 

4 


21 

22 

20 u 

20 u 


6.5 

6.5 


4 

a 


23 

20 u 


6.5 


a 


24 

25 

20 u 

20 u 

“ 

6.5 

e-.s 


a 


20 

20 u 




4 


27 

28 

20 u 

20 u 


6.5 


A 
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administered on either October 20tli or 21st). However, this high level 
was not long maintained; by October 23rd it had dropped to 8.4 mgm. per 
100 ce. It was then thought advisable to observe the effect of caleimn lac- 
tate alone (given orally) . Three grams were administered on October 23rd 
and also on tlie 24th and 25th. Apparently this was without effect on the 
blood scrum calcium, for on the morning of the 26th it had dropped stiU 
further to 7.2 mgm. per 100 cc. On October 26th the calcium lactate was 
increased to 8 grams, and on October 27th she received 12 grams. How- 
ever, the following day her fasting blood sei'um calcium w'as only 8.4 mgm. 
per 100 cc. 

It became evident that it would probably be impossible to force the 
blood serum calcium to normal by means of oral administration of calcium 
lactate alone, and in view of the fact that the patient was again having 
symptoiiis, such as cramps in her feet and arms, together with some pai’aes- 
thesias, the calcium lactate Avas, on October 29th, reduced to 5 grams daily, 
atid 10 units of parathyroid e.xtract was given every other day. 

The patient was discharged from the hospital on October 30th, having 
been carefully instructed in the hypodermic administration of parathyroid 
e.Ktract, of Avhieh she AViis to give hei’self 10 units every other day. In 
addition, she Avas to continue taking calcium lactate by mouth, 5 grams 
daily in divided doses. Under this regime her blood serum calcium reached 
8.8 mgm. per 100 cc. on November 4th. 

GU AFTER III. (November 5th, 1935, to January 17th, 1926.) 

This period of two and a half months may be likened to a plateau 
stage. She Avas at home reporting every Aveek or tAVO to the Duetless Gland 
Clinic of the Out-Patient Department. If this chapter Avere charted 
graphically, it Avould present a very monotonous picture, and is therefore 
better studied in the appended tables. For about half of this period the 
patient took 5 grams daily of calcium lactate orally, and during the lattei 
half 6.5 grams daily. It Avas soon found that Parathormone had to be 
administered every day. At first 10 units sufficed, but this soon had to be 
increased to 15 units, then to 20 units, and finally to 30 units per day. 
Even Avith this increased dosage the blood serum calcium Avas never 
8.8 mgm. per 100 cc., and at one time dropped as Ioav as 7.8 mgm. per 
ce. Aside from some minor cramps in her hands and feet, the patient 
quite comfortable for tAvo and a half months; that is, until Januaiy 

It is already apparent, from the foregoing, that the patient s to 
for the hormone had gradually increased. It Avill be recalled that a ^ 
outset of her illness less than 30 units per day, over a period of 
was sufficient to raise the blood serum calcium to 11.9 ^ o 

This is in striking contrast to the slightly subnormal level of o 
per 100 cc. maintained by daily doses of 20 to 30 units over ^ ^ g 

two and a half months (not to mention the additional factor o 
grams of calcium lactate per day ) . 
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GjS AFTER IV. (January 17tli to Fehrmry 10th, 1926.) 

On January 16tli the patient reported to the Clinic ; she was decidedly 
weak, although able to get about. She suffered from transitory paresthesias 
and a very definite cramping of the thumbs. It was thought advisable to 
have her under closer scrutiny, and she was therefore again placed in hos- 
pital on January 18th. Blood serum calcium on the following morning 
was 8.2 mgm. per 100 ee. Inasmuch as the patient was restless and com- 
plained of smothering sensations, the Parathormone dosage was increased, 
in the hope of elevating the blood serum ealeium, but despite 40 units daily 


TABLE III 


A Case of Tetania Parathyreopriva Treated With Collip’s 
Parathyroid Extract 




Calcium 

Blood Serum 

Th 3 Toid 

Clinical Status 

Date 

Parathormone 

Gm./Day 

Calcium 

Substance 





Mgm. /lOO cc. 



1925 

12/29 

20 u 

Lact. 

6.5 


None 


30 

.20 u 


0.5 




31 

30 u 

a 

6.5 




1926 

1/1 

20 u 

A 

6.5 



Felt dizzy — sick — cough — mild brono- 





chitis. 

2 

30 u 


6.5 




3 

20 u 

>1 

6.5 


“ 


4 

30 u 

•* 

6.5 



OPD Note: Eye muscles feel stiff 

5 

20 u 


6.5 

8.1 








Trousseau x. 

6 

30 u 


6.5 


« 


7 

20 u 


6.5 


** 


8 

30 u 

* 

6.5 


« 


9 

20 u 


6.5 




10 

30 u 


6.5 


a 


11 

20 u 


6.5 


“ 


12 

30 u 


6.5 




13 

30 u 

a 

6.5 


u 


14 

30 u 


6.5 


M 


15 

20 u 

u 

6.5 



1 B.M.R. 8. 1% plus. 

16 

30 u 

A 

6.5 


« 

' OPD Note; Gained 33 pounds since 







10-15-25. 

17 

20 u 


6.5 


U 

Occasional parasthesias and cramp of 







thumb. 

18 

30 u 


6.5 


a 

Re-entered hospital — weak but am- 







bulatory. 

19 

40 u (20.-S2) i 


6.5 

8.2 

1 

Restless — smothering feeling. 

20 

40 u (20x2) 1 


1.5 




21 

40 u (20x2) 


2.5 




22 

50 u (20x30) 

** 

3.0 

7.3 i 

u 

Pains in arms. 

23 

100 u (50x2) 


3.0 


a 

Restless- — silly — some dizziness — in- 







somnia. 

24 

100 u (50x2) 


3.0 


A 

Convulsion — • twitching — labored 

25 





breathing. 

100 u (30,40,30) 


3.0 

7.7 

A 

Pains in shoulders and arms. Weight 

26 

100 u (30,40,30) 





103 . 6 Icgm. 


3.0 


A 

Twtching of muscles — ^left shoulder. 

27 

100 u (30,40,30) 


3.0 


•* 

Same. 

28 

None 


2.0 

7.7 

A 

Same. 

29 


Brom. 

3.0 


A 

Comfortable. 

30 

* 


4.0 


•* 

Comfortable. 

31 



6.0 


A 

Comfortable. Weight 100. 1 hgm. 



« 

6.0 

9.2 

A 

Comfortable. 



H 

6.0 


A 

Comfortable. 

3 



4.0 


A 

Ate very little. 

4 


“ 

4.0 


A 

Comfortable. 

5 

“ 

•* 

4.0 

7.9 

A 

Comfortable. 

6 



6.0 


A 

Comfortable. 

7 



6.0 


** 

Comfortable. Weight 98.3 kgm. 




6.0 

8.5 


Ate very little. 

0 


None 


A 

Headache — sodium Br. 8.0. 

10 

75 u 

“ 




Sodium Br. 8/. Ate little. 

11 

Brom 

. 2.0 



Fever Began. See Fig. IV. Unco- 

12 

200 u (100.X2) 

A 

3.0 

6.7 

A 

operative. 

Ate little — skin tender. 


100 u 


6.0 


A 

Muscle spasm — slight chill. 
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lor the next tlii-ce days the calcium content of the blood scrum dropped to 
7..‘} per .100 cc. on the morning of January 22ncl. 

Clinically she appeared worse, and complained of pains in her arms; 
she ivas restless, unable to sleep, rather silly in her actions, tAvitehed, and 
ap{)eared U> be on the verge of outspoken tetany. We thereupon, with 
.some trepidation, embarked on more radical Parathormone dosage and 
injected 500 units in the next five day.s, an amount Ave Avould not have 
dared to give earlier (see Chart No. 3). AVe AA'cre surprised and disap- 
pointed tn find tliat this enormous dosage Avas Avithout immediate effect as 
far as her blood serum calcium Avas concerned, although it resulted in 
ilecided clinical improvement. 

On danuary 2Sth (folloAving five daily doses of 100 units of Parathor- 
mone) the l)lood serum calcium was only 7.7 mgm. per 100 ec. Fearing 
that the patient had acquired a sort of “fastness” to Parathormone, aa^c 
di.scontinued it temporarily and resorted to calcium bromide orally. The 
latter Avas started on January 29th in doses of 4 to 6 grams daily. On 
February 1st the serum calcium reached 9.2 mgm. per 100 ce. In all likeli- 
hood this Avas the delayed cumulatiA'c effect of the huge doses of Parathor- 
mone administered the latter part of January. This assumption Avas borne 
out by the prompt drop in calcium to 7.9 mgm. per 100 cc. on February 
5th and S.5 mgm. per 10(!) cc. on February 9th. AVe concluded that the 
calcium bromide Avas having little if any influence on the blood calcium 
level. However, during the period of calcium bromide therapy (January 
29th to February 8th, Avhen no Parathormone Avas administered), the pa- 
tient Avas relatively comfortable. It occurred to us that this might be 
(.lue to the bromide rather jthan the calcium element. In order to test this, 
calciwn Avas omitted and S grams of sodium bromide Avere given on Feb- 
ruary 9th and again on February 10th. This strategy Avas promptly aban- 
doned, hoAvever, Avith the • appearance of fever on February 11th. Here- 
Avith begins a ucav episode; to be described in the succeeding chapter. 


OE APT Eli V. (\Fehruarij 11th to February 23 rd, 1926.) 

In vieAV of Avhat follows, it is important to reiterate that no Parthor- 
mone had been administered from January 28th to February 10th, inclu- 
sive. On February llth a febrile period began Avhich lasted from three to 
four Aveeks, the maximum temperature never exceeding 38.6° centigra e 
(see Charts 4 and 5). Not knoAving Avhat complications might be develop- 
ing, and fearing that the fever might have an unfavorable effect on t le 
calcium metabolism, Parathormone injections Avere immediately resume 
on February llth. On this day 75 units was given. On the foUoAvi g 
morning, February 12th,: the' blood serum calcium had dropped o 
critical level of 6.7 mgm. per 100 qc. Having in mind the 
ance which our patient had acquired for Collip s 200 units 

dared not trifle with ordinary doses, and therefore administer 
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witliiii the next 24 liours (see Cliurt 4). Oue hundred units was given on 
February 13th and again on February 14th and 15th. On February 16th 
200 units was injected, making a total of 775 units within six days. On 
the morning of February 17th, blood scrum calcium was found to be 8.8 
mgm. per 100 ec. Two lumdred units more of Parathormone was given on 
February 17th and again on Februaiy ISth. AVe were disappointed to 
find tliat on the morning of the 19th the blood serum calcium had dropped 
to 7.7 mgm. [)er 100 cc. Two lumdred units more w'as given on February 
19th and 100 units on February 20th, 21st and 22nd. the morning of 

TABLE IV 

A Case of Tetania Paiutiiyreopriva Treated With Collip’s 
Parathyroid E.xtract 


Uiite Pariithorinono 


Calcium 

Gm./Day 


illood Scrum Thyroid 
Calcium Substance 
.\lKm./100 cc. 


Clinical Status 



Hrom. -1.0 
■ 1.0 


Trembling of body — having headaches 
daily. 

Fairly comfortable. 

Some nausea. Weight 93.8 kgm. 
Fairly comfortable. . . , , 

Pain in legs, back, arms, very irritable. 
Fairly comfortable. 

Fairly comfortable. • 

Twitching — headache — nausea. Wt. 
94. 7, kgm. 

Trembling — twitching of body and 

extremities. . ^ 

Headache — restless — chills — thirsty. 
Restless — vomited — alternately hot 
and cold. 

Vomited . 

Crying and moaning loudly in night. 
Very irritable — almost Irrational 
vomited. , , 

Has been ta.king only liquids for sev- 
eral days. 

Irritable— very noisy. 

Quiet — apparently comfortable. 

Some solid food. , , 

Ate well— irritable— unmanageable. 

Uncontrollable — unmanageable se- 
vere pain. 

Restrained — nauseated. 

Quiet. 

Restless. 

Fairly comfortable. 

Vomited — moaning and crying. 

madaehe — otherwise comfortable. 
Fairly comfortable. 

Restless — severe headache. 

Fairly comfortable , 

Moaning — irrational m evening. 
Restless — ate well. 

Pafn ami restlessness— headache. 

Fa^"rly?omfortable. Weight 91.3 kgm. 
Fairiy comfortable. 

Noisy — restle.sa. 

Pain in back of neck. 

Comfortable. 

Some dyspnea. 

Feeling well — ambulatorj . 

Comfortable. 

Some pain in legs. 

Some dyspnea and palpitation. 
Comfortable. 

Headache. 

Comfortable; Weight S9. 4 kgm. 
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Echriiary 23rcl the blood .serum caleium liad increa.sed slightly to 8.4 aimn 
per 100 ee. 

Ill sununari/dng this ehapter of twelve days intensive parathyroid 
therapy, one salient fact looms forth, namely, that 1675 units of Parathor- 
mone, an extraordinary amount, had little effect on the blood serum cal- 
eium. At the time we were inclined to attribute this to a remarkable in- 
crease of tolerance for this prepaimtion. We knew it could not be due to 
a pool batch of the product, since all of it had been carefully standardized 
before delivery to us. SuRseiiuent events di.selosed that our assumption of 
increased tolerance was only partly responsible for the weak effect on the 
blood serum caleium. Tiiis will become apparent as the story progresses. 


CJIAP'TEIi VI. (Fehruary 2ord to March 16th, 1926.) 

It will be recalled that at the elo.se of the preceding ehapter the blood 
serum calcium level was 8.4 mgm. per 100 cc., and that the patient was 
receiving 100 units of Parathormone daily (hy'podermically) and four 
grams of calcium bromide orally'. A daily dose of 100 units of Parathor- 
mone intramuscularly aud six grams of caleium bromide orally were con- 
tinued, from Febriuuy 23rd to March 3rd. By this date the blood serum 
calcium had finally'- risen to the normal level of 10.4 mgm. per 100 cc. Cal- 
eium lactate was substituted for calcium bromide and 100 units of Para- 
thormone was given on jMarch 3rd, 4th and 5th. The following morning, 
IMareh 6th, the serum caleium had reached 11.9 mgm. per 100 cc. Wishing 
to avoid a further rise to possibly'^ dangerous heights, the Parathormone 
dosage ivas reduced to 75 units per day; three days later the blood serum 
calcium reached 12.6 mgm. per 100 cc. ; w'hereupon the parathyroid extract 
was reduced still further to 50 units per day. 

It was probably the subsidence and final disappearance of the fever 
which enabled us to maintain the blood serum calcium at a satisfactory 
level on the much smaller dose of 50 units of Parathormone per day. An 
additional therapeutic factor was introduced about this time, namely, 2 
grains daily of dessieated thyroid substance. We were actuated to this pro- 
cedure by the suspicion that some of the patient's symptoms might be due 
to a possible hy'pothyroidism which was masked by the parathyroid defi- 
ciency and not demonstrable by^ basal metabolic rate determinations. It is 
quite possible that the thyroid extract had a favorable effect of its own on 
the blood serum caleium and thus permitted smaller doses of Parathoimone. 
We did not introduce it with this objective in mind, but the report of Au 
and co-workers (23) confirms the impression we received at that time. In 
two cases of parathyroid tetany, Aub encountered a similar experience, 
aud he concluded that in tetany due to low blood calcium, thyroid extrac 
raises the blood calcium level as well as increases the calcium excretion. 
He gave it as his opinion that thyroid substance constitutes a therapeu i 
adjunct in this disease. However this may be, the combined use o uni . 
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«S.... ,.or 100 cc. o„ ullTlTZ 10 *'-1 “» 10-8 

(.soe Cl, art 5 ). P® “O co- on March 1611. 

Iiortrayed in Ciiarts -I'and 5 and 6 and graphicaUy 

unmanagcaWe; restraint liad to be resorted on<i 

cilability was due to tlio fVv„. * ” ^bis mental ex- 

bcl, avion often .su!;..estcd hysteri, 7 *° 


TABLE V 

A Case oe Tetanev PAKaVTi/yaEopaivA TresIted With Gollip's 

PaUlaVTHYROID ExtRvVCT 


Clinical Status 


I Sonic rcstJcssDcss — Jicadacho. 

» Coi)jfortviblc~*^ite well. 

! Comforluble. 

Sli«Jit nausea. 

Comfortable — wept in sleep 
Comfortable. 

Comfortable; 

Screaming with pain in muscles — 
hysterical. 

Still has pain in shoulder. 

Pain all over body. 

Comfortable. 

Comfortable. 

I Pain in body. 

Stupid — drowsy. Not eating n-ell. 
Comfortable. Weight 90,6 igro. 
Comfortbale. 

Comfortable. 

Comfortable. 

Contracture left hand — opisthotic — 
cyanotic — ^liysteria. 

Restless — see text. 

Puias all over body. Hysterical. 
Fairly comfortable. Weight 91.8 tgm. 
Noisy in sleep. 

Fairly comfortable — some generalized 
pam. 

!^ervous — e.xcited — attack of body 
rigidity.. 

Some pain in shoulder. 

Comfortable. 

ittaek of hysteiia. Set text. 
Somfortable. Weight 91 ,9 kgm 
evere muscular pains, 
omfortable. 

omfortable. Not eating well, 
omfortable. Not eating well. 

Attack of hysteria and pain. 
Comfortable. 

Comfortable. Weight 92.7 kgm. 
Parathyroid Implantation. 

Parathyroid Implantation, 
j Fairly comfortable. 

Pain in abdominal muscles. 

■ Fairly comfortable. 

Fairly comfortable. 

Fairly comfortable. 

Fairly comfortable. 

Fqirly comfortable. 

Fairly comfortable. 

Fairly comfortable. 
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on AFTER YU. (March 16th to September 12th, 1926.) 

This lengthy period o£ six mouths is condensed into one chapter of our 
narrative, because it again, like Chapter III, resembled a plateau stage, 
without extroardiuary occurrences. For the first two and half months 
the patient remained in hospital and was for the most part fairly com- 
fortable, except for occasional outbreaks* of an hysterical nature. We 
could not believe that her emotional excitability was a manifestation of 
tetany, since her blood serum calcium throughout this time remained fairly 
high, ranging from 12.2 mgm. per 100 ec. on March 22nd to 8.8 mgm. per 
100 ce. on jMay 3rd, most of the other determinations being above 10 mgm. 
per 100 cc. (which is average normal) . 

Realizing that the characteristic effect of Parathormone consists in 
mobilizing calcium, and fearing that its continuous administration over a 


TABLE VI 

A Case of Tetania Parathykeopriva Treated With Collip’s 
Parathyroid Extract 




Caleium 

Blood Scrum 

Thyroid 

Clinical Status 

Date 

Parathormone 

Gm./Day 

Calcium 

Substance 





Mgm./100co. 



1926 







6/21 

50 u (25x21 

Lact. 

6.0 


.13 

Fairly comfortable. 

22 

50 u (25x2) 

« 

6.0 

0.2 

.13 

Fairly comfortable. 

23 

50 u (25x2) 


6.0 


.13 

Fairly comfortable. Weight 01.9 kgm. 

24 

50 u (25x2) 

44 

6.0 


.13 

Some hysteria — slightly irrational. 

25 

SO u (25x2) 

** 

6.0 


.13 

Comfortable. 

26 

50 u (25x2) 

50 u (25x2) 

“ 

0.0 


.13 

Some hysterical crying. 

27 


6.0 


.13 

Comfortable. 

28 

50 u (25x2) 


6.0 


.13 

Some nervousness toward evening 

29 

75 u (25x3) 


6.0 


.13 

Comfortable. 

30 

75 u (25x3) 


0.0 


.13 

Comfortable. Weight 93. 7 kgm. 

31 

75 u (25x3) 


6,0 


,13 

Comfortable. 

6/1 

75 u (25x3) 

« 

6.0 

9.2 

.13 

Comfortable. 

2 

75 u (25x3) 


6.0 


.13 

1 Discharged from hospital. 

3 

75 u (25x3) 


6.0 


.13 

4 

75 u (25x3) 


6,0 


.13 


5 

75 u (25x3) 


6.0 


.13 


6 

75 u (25x3) 

*• 

6.0 


.13 


7 

75 u (25x3) 

4t 

6.0 


.13 


8 

75 u (25x3) 

“ 

6.0 


.13 


9 

75 u (25x3) 

1 “ 

6,0 


.13 


' 10 

75 u (25x3) 


6.0 


.13 

OPD Note: Feeling fairly well. 

11 

75 u (25x3) 


6.0 


.13 

12 

75 u (25x3) 1 


6.0 


.13 


13 

75 u (25x3) 1 


6.0 


.13 


14 

75 u (25x3) 1 


6.0 


.13 


15 

75 u (25x3) 


6.0 ' 


.13 


16 

75 u (25x3) 

U 

6.0 


.13 


17 

75 u (25x3) 


6.0 


.13 


18 

75 u (25x3) 


6.0 

1 

.13 

OPD Note: Has been comfortable. 

19 

75 u (25x3) 

“ 

6.0 


.13 ' 

20 

75 u (25x3) 


6.Q 


.13 


21 

75 u (25x3) 


6 0 


.13 



75 u (25x3) 

a 

6.0 


.13 


23 

75 u (25x3) 

<4 

6.0 


.13 


24 

75 u (25x3) 

“ 

6.0 


.13 


25 

26 

75 u (25x3) 

75 u (25x3) 

“ 

6.0 

8.1 

.13 

13 

Notices teeth getting softer. 

27 

75 u (25x3) 


6.0 


13 


28 

75 u (25x3) 


6.0 


.13 


29 

75 u (25x3) 


6.0 


.13 


30 

75 u (25x3) 


6.0 


.13 


7/1 

75 u (25x3) 

- 

6.0 


13 


2 

75 u (25x3) 


6.0 


.13 


3 

75 u (25x3) 


6.0 


.13 


4 

75 u (25x3) 


6.0 


.13 


5 

75 u (25x3) 


6.0 



6 

75 u (25x3) 


6.0 


.13 
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penotl of SIX months might be depriving the bones of their normal calcium 
content, x-ray studies of the pelvis and femur were made. No rarification 
of the osseous structures was revealed. These roentgengrams were taken 
in April, 1026. In tliis connection it may mentioned, howevei’, that two 
months later the patient volunteered the information that her teeth were 
getting softer. 

Seven mouths hud transpired since the onset of her illness, during 
wliich time it was necessary continuously to administer increasingly larger 
closes of Parathormone. There \sms no end in sight. A recent report (24j 
of a succe.ssful transplantation of a human parathyroid in a ease of chronic 
tetany had come to our attention. Accordingly it was thought advisable 
to attempt parathyroid transplantation in the hope of achieving a success- 
ful graft and tlius obviate the nccc.ssity for further injections of Pai’athor- 


TABLE VII 

A Cask ok Tetania Paievthyreopkiva TrejVted With Collip’s 
Parathyroid Extract 



D.ito f P.krutlinniionu 


Culciiiiu Ulood Scrum Thyroid 
dm /Day Culrium Substance 
.M«m./100cc. 


7o u t23x;n 
75 u (2.5x3) 
75 u (25x3) 
75 u (25x3) 
75 u (25x3) 
75 u (25x3) 
75 u (25x3) 
75 u (25x3) 
75 u (25x3) 
75 u (25x3) 
75 M (25x3) 
75 u (25x3) 
75 u (25x3) 
75 u (25x3) 
75 u (25x3) 


Clinical Status 


Chvostek XX. Cramps of eye muscles 


OPD Note: Better since increasing 
ealcium. 


OPD Note: Feels and looks fine 


100 u (25x4) 

100 u (25x4) 
100 u (25x4) 
100 u (25x4) 
100 u (25x4) 
100 u (25x4) 
100 u (25x4) 


OPD Note- Attacks of weakness— ap- 

EnYefedtoTpital with tetanic attack 

Semistuporous. 

Discharged from hospital. 


OPD Note: Feels calm 
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luoiie. Aside from its scientific interest, there was another motive which 
prompted us to this action, namely, a desire to reduce what might in another 
patient become a heavy financial burden.'* If one studies the appended 
table, it will be noticed that the blood .serum calcium had gradually fallen 
from 12.2 mgm. per 100 cc. on IMarch 22nd to 8.8 mgm. per 100 cc. on May 
3rd. The daily therapy during this time had been the same throughout, 
except for an increase to 75 units of Parathormone per day two days prior 
to the relatively low serum calcium level of 8.8 mgm. per 100 cc. (May 3rd). 

This increased dosage was decided upon because of one severe and two 
mild convulsive attaefe, characterized bj’’ marked painful carpopedal spasms 
iu which both arms and hands were twisted around to the middle of the 


TABLE VIII 

A Case of Tetania Parathyreopriva Treated With Collip’s 
Parathyroid Extract 
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back, while the lower extremities were rigidly extended, with toes spread 
apart. These cramps seemed to be very painful. The peculiar attitude of 
tlic arms and lia 2 ids ^vas tlic opposite of the characteristic contractions of 
tetany. AVe suspected that they might be h 3 ^sterical. 

On Alay 10th, a parathyroid gland was ciuiekly transferred from a 
patient undergoing thyroidectomy to the ventral abdominal muscles of our 
patient. The following morning the blood serum calcium was found to be 
0.3 mgm. per 100 ce. This slight rise is better attributed to the recently 
increa.sed Paralliomone dosage (from 50 to 75 units per day) than to the 
transplanted gland. Another human parathyroid gland was grafted into 
the body wall on Alay lltii. On Alay 17th, six daj-s later, the blood serum 
calcium had reached 11, G mgm. pev 100 ce. It is possible, though merely 
a specidation, that this rise of over 2 mgm. per 100 ce. was due to the para- 
thyroid ti’amsplants. However this may be, the rise was a transitory one, 
for the blood serum calcium fell to the former level of 9.2 mgm. per 100 
ce. five days later. It is efiually possible that the parathyroid transplants 
had no influence on either the rise or subsequent fall, since it will be noted 
in the appended tables that the 75 units of Parathormone per day had been 
reduced to 50 units daily immediately after the blood serum calcium reached 
11.6 mgm. per 100 ec. 

The patient was discharged from the hospital on June 2ud and was 
followed in the Ductless Gland Clinic of the Out-Patient Department for 
the succeeding three and a half mouths. During this time it was necessary 
to -inerease the Parathormone to 75 units per day, and during the last 
month of this period to 100 units, and finally to 120 units per day. The 
dose of calcium lactate was also increased from 6 grams to 8 grams per 
day, and the dessieated thyroid from 2 grains to 3 grains per day. Despjte 
this increased dosage of all three therapeutic coustitutents, the blood serum 
calcium steadily diminished from 11.6 mgm. per 100 cc. on May 17th to 
8.1 mgm. per 100 ce. on June 25th, and still further to 6.8 mgm. per 100 ce. 
on August 13th. It was at this time that the daily Parathormone injections 
were increased from 75 units to 100 units. This was necessitated not only 
by the low calcium level, but also by an outspoken attack of tetany, m 
which the patient was semistuporous and which necessitated three 
hospitalization. During the succeeding month 100 units, and finally 


TABLE IX 

A Case of Tetania Pakathyreopriva Treated With Collip's 
Parathyroid Extract 


Date 

Parathormone 

Caleium 

Gm./Uay 

Blood Serum 
Calcium 
Mgm./lOO cc. 

Tliyroid 

Substance 

Clinical Status 

1926 

10/7 

8 

9 

10 

11 

160 u (40x4) 

160 u (40x4) 

160 u (40x4) 

160 u (40x4) 

None 

Lact. 3 0 
“ 3.0 

“ 3 0 

“ 3.0 

None 


None 

a 

a 

s 

a 

frSfceveral convulsions. 

In coma part of evening. 

In coma all night. 

Died 12:10 P. M. ^ 
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units of Pai-atliormone per day was barely sufficient to keep the patient in 
reasonable comfort. She seemed to be constantly on the brink of tetany. 
It was, therefore, decided on September 12th to hospitalize her again, for 
what proved to be the last time. 

CHAPTER VIII. (September 13th to October 11th, 1936.) 

Three days after entering the hospital the patient developed the first 
of several epileptiform attacks. They were not Jacksonian in type and 
certainly not tetanic. 

Redlieh (25) collected 72 eases in which epilepsy occurred with tetany, 
21 being associated with tetania parathyreopriva following strumectomy 
(as in our ease). In this latter gi-oup he believed the tetany etiologieally 
responsible for the epilepsy. 

Blood serum calcium had reached the critical level of 6.6 mgm. per 
100 cc.; consequently Parathormone dosage was again increased, to 160 
units per day. This amount was administered daily thereafter for the fol- 
lowing 25 days, with the exception of 80 units on October 2nd and 25 units 
on October 3rd. This dosage was without effect on the blood serum calcium, 
which remained between 6.5 and 6.9 mgm. per 100 ce. 

This ineffieaey was in all probability largely due to the oceuiu’ence of 
another febrile episode, for on September 20th the patient’s temperature 
rose rather abruptly to 40° C. The temperature curve can be followed on' 
Chart 6. White blood count on September 20th was 13,350, with 90 per 
cent polymorphonuclears ; 14,900 on September 21st, with 92 per cent poly- 
morphonuelears ; and a terminal rise to 34,450, with 90 per cent polymor- 
phonuelears on the day of her death, October 11th. Blood culture on 
September 30th proved to be negative. On October 4th an abscess in the 
anterior aspect of the left thigh was incised and 30 cc. of pus withdrawn, 
culture of which proved to be staphylococcus aureus. This abscess appar- 
ently resulted from a self-administered dose of Parathormone given some-, 
time before entering the hospital. Physical examination findings through- 
out this period were normal, except for this abscess. The patiqnt very 
likely died of staphylococcus sepsis. 

AUTOPSY EEPORT* 

Complete autopsy was performed, including examination of the bone 
marrow and examination of the brain and spinal cord. Only positive 
findings -will be mentioned here. 

Heart: Weighed 420 grams; coronary arteries were prominent but not 
tortuous or thickened. The heart was extremely soft, as were all the tissues of 
the body. There was some slight atheroma about the aortic valves and the 
coronary orifices, otherwise the ascending aorta was elastic and smooth. 

Microscopically, the epicardium was normal. The fasciculi of muscle were 
moderately uniformly separated but no fibrosis was present. The separation 
appeared due to a moderate diffuse edema. 

„*Tlie autopsy was performed by Dr. Leonard Buck and microscopic examinations by Dr. 
Q. T. Rusk, Professor of Pathology. The writers are indebted to them for the report, excerpts 
of which are given verbatim. 
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The gross and microscopical examination of the lungs showed a marked 
edema combined with a moderate diffuse dilatation of the capillaries. In no 
place was any evidence of inflammatory reaction seen. 

The liver weighed 1900 grams and was smooth and pinkish-brown. Micro- 
scopically, the portal spaces occasionally contained a few lymphocytes. The 
liver cells showed a finely reticulated cytoplasm. The cells tended to be larger 
than normal and generally appeared separated and bulbous. This process was 
seen in cloudy swelling. The sinusoides showed a slight dilatation, otherwise 
were normal. 

The gall bladder contained about 30 cc. of light brown bile and 17 pyramidal- 
shaped gall stones, together weighing 50 grams. 

The spleem was large, weighing 500 grams. It was 15 cm. in length, 12 cm. 
in width and 5 cm. in height. Microscopically, the Malpighian bodies varied in 
size from normal to small. The lymphocytes appeared normal. The arterioles 
associated with the Malpighian bodies showed hyalin change. The sinusoides in 
some areas appeared dilated. The pulp elements showed moderate diffuse 
atrophy with fine diffuse fibrosis. 

The kidneys were approximately the same size and shape and weighed 440 
grams. Microscopically, the capsule appeared normal. The epithelium of the 
convoluted tubules showed foci of necrosis, also in places the epithelium was 
eosinophilic where the nuclei were still preserved. Casts occurred in some of 
the tubules. The interstitial tissue appeared edematous and rarely there was a 
slight focal increase of interstitial fibrous tissue. Here a few lymphocytes were 
present. 

The gross and microscopic appearance of the g astro-intestinal tract was 
normal, except for some black superficial pigment found in the lower part of the 
peritoneum, dotted behind the appendix and in the pelvis. 

Bone marrow: Microscopically, showed diffuse cellular hyperplasia affect- 
ing both the myelocytic elements and the red cells. There were a relatively 
fairly large number of bone marrow multinucleated cells. 

Lymph nodes : Microscopically, sections from various lymph nodes from the 
abdominal cavity showed general edema. The lymph nodules were indistinct and 
there was rather marked endothelial hyperplasia. 

Brain: The convolutional markings were normal. The leptomeninges and 
Pacchionian bodies were normal. The basal vessels showed a few very small 
plaques of atherosclerosis. The covering of the brain was normal. There was 
a small amount of dark material on the roof of the 4th ventricle. The vessels 
in the region of the right dentate nucleus were congested with blood. On sec- 
tion of the right cerebral hemisphere there was seen a necrotic-like area in the 
anterior part of the lenticular nucleus extending throughout its posterior 2/3. 
The structure in this region was mush-like in consistency. No hemorrhagic stain- 
ing was seen and it probably was an artifact from poor fixation. There was no 
reaction about this softening. 


THE DUCTLESS GLANDS 

The trachea, larynx, and tongue with their surrounding tissue were removed 
and on section several nodules approximately 1 cm. in diameter were found on 
the left side of the trachea, which on cut section appeared to be thyroadenoma. 

Thyroid: Showed considerable variation in the size of the alveoli. The 
colloid was unusually abundant. The cells of the thyroid appeared slightly reduced 
m size. The nuclei stained deeply and the cytoplasm was scanty. Intersecting 
the glandular elements there were bands of connective tissue. In association with 
these especially there were small alveoli with little or no evidence of hyperplastic 
alteration. Areas of diffuse hyalin degeneration occurred; also areas showing 
the remnants of old interstitial hemorrhage with phagocytic cells bearing pig- 
ment. There was a striking lack of the lymphocytic infiltration which accom- 
panies hyperplastic goiters. 

of the abdominal wall were removed under the scars originating 
from the implantations^ of parathyroid into the recti muscles. Grossly, nothing 
was seen, except scar tissue and no evidence of parathyroid structure Was found 
microscopically. Careful search failed to reveal parathyroid tissue anywhere in 
the body. 

Thyinus: It was an enlarged two-lobed thymus covering the upper part of 

Pericardium, 1 cm. thick, about 10 cm. wide and 8 cm. long. Microscopically 
e thymus showed small groups of lymphocytes, appearing rather diffuse as if 
eee™etous background. In these lymphocytic areas there was an 
aaaitional Hassel corpuscle which appeared quite hyalinized. 
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Hypophysis : Appeai'cd of normal size. The sinusoides appeared irregularly 
congested. The glandular portion showed (hematoxylin and eosin stain) the 
pneral arclutecture of the gland to be normal. A very few of the alveoli con- 
tained cells which were rather small with scanty cytoplasm. In general the 
cells were of normal size with neutrophilic cytoplasm, intermingled with which, 
here and there, were cells, slightly larger in size, showing eosinophilic cytoplasm. 
Other alveoli were lined entirely with eosinophilic typo but the predominating 
alveolus^ was lined with the neutrophilic type. There appeared to be a normal 
proportion between these two typos of cells. The pars intermedia showed alveoli 
lined by cells with smaller darker nuclei, cuboidal in shape, with indefinitely stain- 
ing cytoplasm. Small accumulations of colloidal material occurred in some of 
these gland spaces. _ The amount of pars intermedia appeared normal and no 
alteration was seen in the structure. The pars nervosa appeared quite normal. 

Pineal: Was found to be a smooth, irregular granular-like body 5x3 mm. 

Adrenals: The cortex appeared normal. In the center of the gland there 
was an excessive number of chromatic cells, staining orange color in hematoxylin 
and eosin. There was also present in the cortex, several more or less cir- 
cumscribed masses of cortical cells showing marked vacuolation of the cytoplasm 
due to accumulations of lipoidal material. 

Pancreas: Was grossly and microscopically normal. 

Uterus: The endometrium showed edema in the more superficial portions. 
The glands appeared moderately reduced in number. The myometrium was 
normal. 

Ova7'ies: Showed no noteworthy change. 


The Patliologist was impressed by two significant points: First, the 
complete absence of parathyroid tissue; and, second, by the evidence of 
intense sepsis. Tlie autop.sy was essentially negative in all other respects. 


SUJtar.VUY AND CO.^tMENTS 


A case of tetania parathyreopriva has been described, in which three 
parathyroid glands were accidentally removed in the course of strumee- 
tomy. Hnder energetic substitution therapy consisting of ineveasingl} 
lai’ge doses of Parathormone, aided by calcium and thyroid substance 
orally, this patient was kept alive for one yeai*. Death was probably due to 
staphylococcus sepsis. Complete autopsy was pei’formed. Careful search 
failed to reveal any parathyroid tissue. 

"We were therefore dealing with complete absence of a ductless glan 
over a period of one year. Inasmuch as neither the clinical course noi the 
subsequent autopsy findings revealed any noteworthy secondary distuihanc 
in any of the other ductless glands, it would seem reasonable to assume 
that the parathyroid glandules have very little relation to the other luem- 
bers of the hormonopoietic system. In this respect one is remin ® ° 
disease diabetes mellitus, which, if it be due, as is generally supposed, to 
deficiency of the internal secreting portion of the pancreas, is i er 
unaccompanied by secondary alterations in the other ductless g “ . 

is in rather striking contrast to other outspoken uniglandular e _ 

(such as myxedema, eunuchism, and hypophyseal infantilism), 
functional endocrinopathies (such as exophthalmic goiter, ° nj.gjjal 

the precocity syndromes due to tumors of the epiphysis cere ii, 
cortex and the gonads), where several glands are eventually 

Probably the most significant feature of this yeai- o g 
a standardized potent parathyroid extract was the increased 
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iinuiuiiity wliicli tlie patient developed toward this product. It became 
more and more difficult to maintain the blood serum calcium at approxi- 
mately a normal level, despite the administration of progressively larger 
doses of Parathormone. In fact, during the last month of the patient’s 
illness 160 units per day failed to raise the serum calcium above 6.9 mgm. 
per 100 ee. Snell (10) in a recent personal communication mentions an 
■experience in a ease of tetania parathyreopriva similar to ours. Hunter 
(19) includes a personal communication' from Auh to the same effect. It 
would seem that in severe protracted eases of parathyroid deficiency sub- 
stitution therapy with ColUp’s hormone, even when combined with liberal 
doses of calcium, barely suffices to keep the patient alive. 

Consequently, when the additional strain of a mild iutercurrent infec- 
tion, which under normal circumstances would be readily withstood, is 
added, the prognosis is extremely bad. One is at once reminded of the 
similar condition in diabetes mellitus in which the severity of that disease 
is markedly increased by mild infections, and just as insulin dosage must 
then be tremendously increased, so likewise under similar circumstanees 
must Parathormone dosage be augmented. It is interesting, however, that 
no immunity follow's long-continued insulin administration. The increased 
tolerance which we have stressed in the case of Parathormone may be due 
to its protein constituent. Possibly a further purification of the extract 
will eliminate this drawback. 


CONCLUSIONS 

1. Complete absence of the parathyroid glands for over a year failed 
to produce any clinical or autopsy evidence of secondary disturbance in 
the other ductless glands. In this respect, chronic tetania parathyreopriva 
resembles diabetes mellitus. 

2. Although Collip’s parathyroid hormone is a biologically standard- 
ized product which is promptly beneficial in acute parathyroid tetany, its 
effectiveness in chronic tetany, where daily injections are necessary for 
many months, is seriously impaired by an increasing immunity toward the 
product gradually acquired by the patient. This may be due to an in- 
creased tolerance for its protein content. 

3. Intereurrent infections in chronic tetany demand augmented Para- 
thormone dosage, just as they do increased insulin dosage when they 
complicate diabetes mellitns. 
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NOTE ON CALCIFICATION IN PITUITARY ADENOMAS 

E. M. DEERY, M.D. 

From the Surgical Clinic of the Peter Bent Brigham Hospital 
BOSTON, MASSACHUSETTS 

The differential diagnosis of tumors in the pituitary region, whether 
they are primarily intrasellar or extrasellar, hinges largely upon the 
roentgenological features of the ease; and the presence or absence of cal- 
cification in the lesion has an importance second only to that of the de- 
formations of the pituitary fossa. 

Since approximately three out of every four of the tumors that arise 
from rests of the craniopharyngeal duet show shadows of calcification, the 
presence of such shadows 'svithin or adjacent to the sella is strongly in favor 
of one of these lesions, particularly if the tumor syndrome has occurred in 
childhood. It is well know, however, that congential tumors of this nature 
may remain latent until adult life or middle age at which time new 
growth of other sorts are more prevalent. 

Particular difficulties of diagnosis arise when the chiasmal syndrome 
of optic atrophy with bitemporal field-defects indicating a local tumor is 
associated with a sella turcica that is neither enlarged nor deformed. The 
presence of calcification in the suprasellar tumors that evoke this now well 
recognized symptom complex whether in children or adults speaks particu- 
larly in favor of a craniopharyngeal duct tumor. One, nevertheless, may 
be misled by shadows of suprasellar calcification that are cast by a 
psammomatous meningioma, by an aneurysm, by a slowly growing glioma, 
or even by an adenoma. 

Though demonstrable calcification in a pituitary adenoma is rare, it 
must be taken into consideration in the preoperative diagnosis of the 
tumors of this important neighborhood, whether they arise within and 
expand the sella or lie largely above it. It is the purpose of this report to 
briefly comment upon these cases. 

In a review of the roentgenological reports of the 285 verified 
adenomas in Dr. Cushing's series, it was found that abnormal shadows 
had been described in some 50 or more instances most of them having un- 
mistakably been cast by residual fragments of eroded clinoid processes or 
by hyperostoses of the pituitary floor. With the exclusion of all such eases, 
there remains a group of 19 cases in which the shadows within or just 
above the pituitary fossa seemed to imply actual calcium deposition within 
the body of the tumor itself. In this small group of cases there were no 
constant factors. They compressed seven ehromophile adenomas and twelve 
of chromophobe or mixed types. Ten of the patients were males, nine were 
females, and the average age was thirty-seven. There was no possible cor- 
relation with the probable duration of groAvth nor with the microscopic 
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appearance of the lesion. The duration of clinical symptoms varied from 
one to twenty year’s. 


4 he site of such calcification cannot be definitely known until suitable 
necropsies in’ovide an opportunity for examination of the entire tumor 
specifically for calcification. There were no fatalities in this group of nine- 
teen eases and the calcified area Avas in no instance identified at operation 
nor Ava.s calcification found on pathological examination of the tissue re- 
moved in any case. AVith but five exceptions the nineteen patients were 
all operated upon by the transphenoidal route Avhieh indicates that the 
sella A\as Avidcly expanded and a preoperative diagnosis of adenoma had 
been made. Usually upon incising the tense dural eapsrde, soft adenoma- 
tous ti.ssue extrudes it.self and after a specimen has been taken for verifica- 


tion the larger and softer adenomas liaA'c been radicallj’^ dealt Avith by 
suction. Dy this method of procedure the chances of securing for study 
the calcified portion of the tumor have been extremely small. 

Occasionally in former years patients Acith an enlarged sella Avere 
operated upon by the transphenoidal route for a presumed adenoma and 
a cranioj)hjri’ 3 ’ngeal pouch tumor A\ms encountered. Probably all of these 
eases, in these days of more perfected roentgenography, Avould have shown 
calcification. Given a young adult, hoAvever, shoAA'ing such calcification 
unassociated Avith enlargement of the sella, a diagnosis of craniopharyngeal 
pouch cyst is almost inevitable. Ea'cii Avhen the sella is expanded one may 
easily be misled as is sIioaati by the folloAA'ing tAvo examples. 


Case 1. Surg. No. 18904. Chromophobe adenoma mistaken for cranio- 
pharyngeal POUCH cyst. Transfrontal operation. Marked improvement in 

VISION. 

Ad>?iission: May 26, 1923, EdAvard D,, a student, aged 18, referred by Dr. 
J. G. Janney of Dodge City, Kansas, Avith the complaints of headache and 
failing vision. 

Clinical History: Three years before admission the patient began to suffer 
from generalized headache and bitemporal failure of vision. As headaches be- 
came more severe they caused vomiting and were sometimes followed by twenty 
to thirty hours of deep sleep. For a year and a half he has noticed an increasing 
thirst and a corresponding increase in urinary output. During the past year 
he has gained tAventy-five pounds in weight and has noticed an undue fullness 
the breasts and hips. For the past feAv months he has had great dimcuity 
concentration and it is almost impossible for him to keep up with ms class . 

Examination: The patient is overnourished and looks about 
of age. The contour of his body and limbs and the distidbution of hair 
tinctly feminine. The genitalia are normally developed. Of local pressure g 
he shows a bilateral primary optic atrophy with bitemporal hemianopsia, • •. ; 
20/100, V.O.D. 20/50. The basal metabolic rate averaged minus eight, rm 
intake and output showed a daily average of 2600 cc. Eohhtgen-ray examination 
showed a slightly turricephalic cranial vault. The sella turcica ws tog^ 
somewhat irregular. There was a small area of calcification ]ust 
pituitary fossa. 

Considering the age of the patient and the presence of sh^hseUar 
tion, a preoperative diagnosis of craniopharyngeal pouch cyst was maae. 

Operation' June 9, 1923. The region of the chiasm was j fhe 

transf?Sl osteoSstic flap. When^the frontal lobe elevated andjhe 

chiasm brought into view, a soft reddish mass was seen amount of 

tKr ontic nerves. After incision of the dural capsule a large 
adenSous S e was removed and the chiasm and opt.c aerves freed from 

pressure. 
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Postoperative Course: Recovery was uneventful and vision improved 
rapidly. At the time of discharge, three weeks later, his vision was O.S. 20/50, 
O.D. 20/20 with normal fields. 

Pathology : Sections showed irregular masses of epithelial cells between 
blood-filled spaces. The epithelial cells were large, with granular cytoplasm 
and prominent nuclei. No mitotic figures were seen. The cytoplasm was vacu- 
olated and showed no definite granules other than mitochondria. No calcifica- 
tion was seen in the section. 

Diagnosis : Chromophobe adenoma. 

Case 2. Surg. No. 33916. Chromophobe adenoma in a young adult. 
Mistaken for craniopharyngeal pouch cyst. Transfrontal operation. 

Admission: May 7, 1929. Edward S., a clerk, aged 26, referred by. Dr. 
Frederich Verhoeff of Boston with the complaint of failing vision. 

Clinical History: He had always enjoyed perfect health up until one year 
ago at which time vision began to fail chiefly in the right eye. He was fitted 
with glasses which served well for about six months. Two months ago in spite 
of a second change of glasses, he became almost blind in the right eye. There 
had been no headaches, or other neurological symptoms. He stated that he had 
always been a little fat and rather overdeveloped about the hips_ and breasts. 
Though twenty-six, he needs to shave only once a week. Manifestations of 
libido have always been very slight. 

Examination: Inspection showed a short, somewhat adipose young man. 
His breasts and hips were rather full, skin smooth and delicate, hair of feminine 
distribution. All deep reflexes were symmetrically hyperactive. There was an 
inequality of pupils, the left being the larger. His basal metabolic rate averaged 
minus eighteen. The local pressure signs found were primary optic atrophy 
(vision O.D. 20/100, O.S. 20/30) with a temporal hemianopsia in the right eye. 
Roentgen-ray examination showed the pituitary fossa to be considerably en- 
larged and expanded. The floor of the sella was depressed and the posterior 
clinoids were completely eroded. Just medial to the left anterior clinoid was 
seen a dense curvilinear shadow with multiple fainter shadows posterior to this, 
strongly suggesting calcification in the wall of a cyst. 

The diagnosis lay between a craniopharyngeal pouch cyst and a congenital 
aneurysm. 

Operation: May 24, 1929. The chiasmal region was exposed by a right 
transfrontal osteoplastic flap. On elevating the frontal lobe, the right optic 
nerve was found frayed out over the bulging pituitary capsule. Upon incision 
of the dural capsule, soft adenoma began to protrude. The tumor for the most 
part lay under the right optic nerve pushing this far upward and outward. A 
sufficient amount of adenomatous tissue was removed by rongeurs and suction to 
permit collapse of the capsule. At no time was any evidence of calcification met 
with. 

Postoperative Course; The patient made a rapid recovery and was dis- 
charged three weeks later. There was, however, no improvement in visual 
acuity or filling out of his field defect in the right eye, up to the date of discharge. 

Pathology: Sections show a very cellular structure consisting of wide bands 
of closely packed small epithelial cells. There is very little suggestion of archi- 
tecture and the tissue is quite vascular. The great majority of the cells are of 
the chromophobe type. Mitotic figures are occasionally found. No calcification 
was seen in the sections. 

Diagnosis: Chromophobe adenoma. 

COMMENT 

111 the first case, an incorrect diagnosis was inevitable. In the second 
case, though the patient was well below the average age for adenomas, this 
diagnosis should have been more seriously considered. The roentgenograms 
of the sella were fairly typical of adenoma in spite of the definite calcifica- 
tion Avithin it. 
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SUilMARy 

Ninetoeu veriflcd pituitary adenomas have shown shadows of cal- 
cification in the roentgenograms. Other eases showing abnormal shadows 
about the sella have been excluded. 

A review of the roentgenograms of these nineteen cases makes it seem 
fairly certain that the calcification actually lay within the adenoma. All 
types of adenomas (chromophile, chromophobe and mixed types) were rep- 
resented in the nineteen eases. 

Tlie calcified area was not identified at operation, nor has calcification 
been detected in a careful review of the bits of tissue that were sectioned. 
The opportunity of studying an entire gland specifically for calcification 
was not aiforded in this group of eases.’^ 

*It is possible, of course, that an adenoma and a small hypophysial duct 
tumor may co-exist and the shadows be produced by calcification in the latter 
lesion, flowever, since this paper went to press,_ we have observed calcification 
in a chromophobe adenoma on microscopical examination of the fresh tissue. 

Harvey Cushing 



A CASE OE HEBEPHRENIC DEMENTIA PRAECOX WITH 
MARKED IMPROVEMENT UNDER THYROID 
TREATMENT'' 

R. G. HOSKINS 

Director of Research, The Memorial Foundation of Neuro-Endocrine Research 

and 

FRANCIS H. SLEEPER 

Acting Assistant Superintendent of the Worcester State Hospital 

From the Worcester State Hospital 
WORCESTER, MASS. 

In a previons article (1), a suuunariziug report was made of a series 
of studies on endocrine factors in dementia praecox. Among 80 patients 
studied, ll presented evidence of thyroid deficiency. Of these, nine Avere 
diagnosed as definitely and five as probably hypothyroid. Eleven Avere 
treated Avith thyroid substance. In six of the 11, the diagnosis Avas 
explicit, and in the other five the evidence of endocrine deficiency Avas 
convincing, hut the differential findings in some respects Avere ambiguous. 
Of the six definitely hypothyroid patients all shoAved significant mental 
improvement; four of the five regarded as probably hypothyroid became 
better. The initial prognosis in each case Avas unfavorable. Spatial lim- 
itations precluded publication of the multitudinous observations involved 
in the study of each patient. The folloAving case history is presented, 
therefore, both as an iirteresting example of striking improvement under 
medication and as exemplifying the methods used in the research. 

The methods are largely those developed by RoAve and his collaborators 
at the Evans Memorial in Boston (2). In addition to securing as complete 
family and personal histories as possible and of making careful routine 
physical examinations, various metabolic studies are made on each patient. 

A quantitative analysis of two tAventy-four hour samples of urine is 
made for total solids, total nitrogen, urea nitrogen, uric acid nitrogen, am- 
monium nitrogen, creatiniu nitrogen, and residual nitrogen. In aetual prac- 
tice, the total solids, total nitrogen, and i-esidual nitrogen are the three 
data of most significance. The ammonium nitrogen gives an index of pos- 
sible loss of urea through ammoniacal decomposition, and thus casts a light 
on the dependability of the reported residual nitrogen, AAdiich is a derived 
figure dependent largely for validity on an accurate determination of tbe 
nrea. In dealing Avitli p.syehotic patients, there is ahvays an element of 
uncertainty as to Avhether an aetual tAventy-four hour sample is secured. 
Catheterization as a routine measure is inadvisable because of its unfavor- 
able psychological effect. The creatinin value is therefore of particular 

»Thc cost of this research was defrayed in part by the Memorial Foundation for Neuro- 
Eudocrlue Research of Boston. x 
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importance as affording a rough indication of the . success in obtaining a 
true representative specimen. We frecpiently find it necessary to discard 
analyses in which the ereatinin values fall outside normal limits. The 
total solids give an indication of the general level of metabolism, and the 
total nitrogen, of protein metabolism. 

Even in a partial twenty-four hour sample, some idea of the level of 
protein metabolism can be obtained by comparison of the relative propor- 
tions of total nitrogen and ereatinin nitrogen. We routinely calculate a 
i’N/CN ratio. In the normal subject, with average portein intake, this 
ratio is about 28. Marked lowering of the ratio i.s, of eoui’se, indicative 
of protein inanition. 

In addition to (luantitative analyses, ciualitative tests are also made 
for albumen, reducing substances, and urobilinogen, and microsc.opic stud- 
ies are made of the urinary detritus. These may give an indication of 
serious disturbances of carbohydrate metabolism, of liver dysfunction, and 
particularly of nephroses or pseudo-nephroses suggestive of thyroid or 
adrenal deficiency. 

As Rowe has emphatically reiterated, this diagnostic system requires 
the interpretation of each datum in the light of the presence or absence 
of all factors that may influence it in a quantitative way. Accordingly, 
the phenolsulphonephthalein output is deteianined on each patient as an 
' index of the condition of the kidneys, which is potentially able to cause 
marked displacement of the levels of the various nitrogenous bodies. In 
short, in the presence of nephritis, the interpretation of the urinary, as 
well as the blood, chemical findings is quite different than in a case with- 
out this complication. Parenthetically, the limitations of the ’phthalein 
test are recognized. 

Basal metabolism is carefully determiired in each case. As previously 
pointed out (3), no little patience is required at times to obtain reliable 
readings in the ease of psychotic subjects. Indeed, occasionally an instance 
arises in which, for the time being, a satisfaetoiy determination cannot be 
made. Usually, however, 'with a few i-ehearsals, even timorous or recal- 
citrant patients will relax sufficiently to permit a fairly accurate test. We 
have various checks on the actual validity of the tests. Ordinarily, with 
each successive rehearsal, the oxygen consumption is lowered until an 
approximately constant level is reached. This is likely to be at the true 
basal level. However, during the course of the determination, both the 
pulse rate and the respiration rate are determined at brief intervals. In 
a true basal state, these figures remain essentially constant throughout the 
test. Any irregularity, therefore, is interpreted as indicating upwarc 
displacement from the true basal level. Moreover, the ward attendants 
record the early morning pulse rates of each patient. A comparison o 
the -ward pulse rate and that obtained during the basal metabolism es 
obviously indicates whether or not the patient is in a state of actual repose. 

It is by no means always true that apparently satisfactory relaxation 



HOSKINS AND SLEEPER 


461 


actually indicates a basal state. The application of these various checks 
frequently prevents our being led astray by reports from the basal metabo- 
lism laboratory. When the first tests are unsatisfactory, repetitions are 
requested until either convincing evidence of their true basality is secured 
or it becomes evident that it is not then possible to secure a representative 
test. 

The blood pressure and rectal temperature are routinely determined 
at each basal metabolism test. The significance of these as criteria of 
basality would seem to be too obvious to require comment. 

Incidentally, these criteria are worthy of widespread adoption. It is 
no secret that manj'^ diagnosticians habitually accept basal metabolic re- 
ports at their face value, irrespective of their actual validity. In practice, 
it is probably true that such reports are as frequently misleading as thej'- 
are informative. No physician should accept a basal metabolism report 
that does not include data on both pulse and respiratorj’’ rates throughout 
the period of the tests. He can readily determine for himself the normal 
rates as well as the blood pressure of his individual patient at rest in famil- 
iar surroundings when in a state of genuine repose and use these as cri- 
teria. Any report that fails to show constancy of pulse and respiration 
rates, normal blood pressure and temperature and, especially, a true rest- 
ing pulse rate, should be disregarded or discounted in accordance with 
the extent of the vitiating deviations. 

The blood morphology is studied in each case. The three data of spe- 
cial endocrine significance are presence or absence and degree of secondary 
anemia, of lymphocytosis, and of eosinophilia. Secondary anemia is much 
more characteristic of thyroid than of pituitary deficiency, which condi- 
tions may present confusing^ similar pictures. Lymphocytosis is likely 
to be found in any type of endocrinopathy. Eosinophilia points toward 
pituitary rather than thyroid defieienc3^ 

A chemical analysis of the blood is made for non-protein, urea, urie 
acid, and ereatinin nitrogen, as well as for sugar. Characteristically, the 
non-protein, as well as the urea nitrogen, is noianal in pituitary and 
ovarian deficiency, but trends upwai-d in thyroid and adrenal deficiency. 
Uric acid, on the other hand, is typically high in pituitary and adrenal 
deficiency, but is normal in thyroid and ovarian deficiency. The blood 
sugar trend is low in adrenal and thyroid deficiency, but normal in pitui- 
tary and ovarian deficiency. In our experience, the most useful single 
datum is high blood uric acid, as differentiating pituitary from thyroid 
deficiency. 

Likewise, especially significant in this regard, is the galactose toler- 
ance. Almost none of the data in Rowe’s system are individually path- 
ognomonic. A high galactose tolerance, however, accompanying other signs 
of glandular deficiency, practically always means pituitary involvement. 

The weight, height, trunk length, and chest circumference are deter- 
mined for each patient. The weight deviations and the sitting-height index 
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fire, of course, well known "constilutioinil” indicators, and their interpre- 
tation needs no special eommcnt in this eonneetion. They have not proved 
to he of much value in our studies of psychotic patients. 

ihc lung volume ’ is determined by the n'ell knonm spirometer 
metliod. A pidori, this datum should he of little or no significanee, at 
least in psychotic patients. The amount of air that one is willing to exhale 
into the instrument would seem to he too much a matter of whim. In 
actual practice, however, the datum is of considerable importance, e.spe- 
cially as an index of tiiyroid involvement. Shallow re.spiration is, of 
course, fi well known sign of thyroid disease. In significant degrees of 
Ihyroid deficiency, in which the oxygen consumption is materially lowered, 
Ihe patient .seems to establish such a deep seated habit of restricted respira- 
(ion tluit his .spirometer rciiding is characteristically'’ affected. Whatever 
he the explanation, it is an empirical fact that “lung volumes” substan- 
tiidly below prediction are highly indicative of thyroid rather than of other 
glandular deficiencies. In our practice, tlie normal volume is calculated 
to both the Dryer and tiie AV^est standards, and the average deviation is 
(fdeen as reprc.senting the condition actually present. 


Alveolar carbon dioxide is routinely determined for each patient, 
(liough we have not been able to convince ourselves as yet that it is a sig- 
nificant datum in p.sychotic subjects. It is probable that by the use of a 
method whereby true alveolar air is certainly secured, the determination 
w<mkl be of some significauco. It is planned later to introduce such a 
method. 


The foregoing comprise most of the data routinely assembled. The 
Evfins Memorial group have found it expedient to utilize a considerable 
number of supplementary tests, as determined by special indications in 
each patient. For the most part, we have not found it practicable to 
employ such tests in our particular situation. The deterrent factors are 
partly' lack of resources and partly inability' to secure aderpiate coopera- 
tion from the patients. In ca.se of the more trying procedure, too, the 
p.syehological reactions of tiie subjects often demand consideration. Sehizo- 
plirenic patients are prone to delusional misintei'pretations and may' be 
made significantly' worse by unpleasant and uncomprebended test pio- 
eedures. 


We do, however, systematically' make x-ray' studies of the sinuses, 
stomach, and chest, and repeated fluoroscopic examinations for the detei 
mination of ptosis or stasis in the colon, and, secondarily, of constipation. 
Our earlier experiences suggested that liver dysfunetioir might play a .sio 
nifleant role in dementia praecox, and for several months we routine y 
determined the direct and indirect A^an den Bergh reactions, tlie bromsiil- 
phalein excretion, and made Graham tests on each patient. Ihe lesu 
(ff- the studies (as yet unpublished), however, indicate 
tion at least as indicated by these tests, is not an important consideiatio , 
amUbey are no longer included in our routine procedures. 
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Having assembled the various data, they are first evaluated as to 
validity. Any demonstrable non-endocrine cause of a given deviation is 
regarded as vitiating that particular test. For example, eosinophilia in a 
patient with intestinal parasites has no value as indicating pituitary defi- 
ciency. The next procedure is to determine cumulatively the significance 
cf the total mass of evidence. The methods of dift’erential interpretation 
have been recently set forth bj’^ Rowe (4), and need not be reiterated here. 


CASE REPORT 

The patient, D. S., No. 38,042, an unmarried Armenian factory hand of 
thirty-four, entered the hospital on January 31, 1928. No significant family 
history is available. The -personal history is scanty, and was derived through 
an interpreter from an uncle, whose acquaintance with the patient is not inti- 
mate. He was born in Armenia and arrived in the United States about 1913. 
In 1916 he returned to Europe and was in the French Military Service two 
years, fighting against the Turks. He then returned to this country and ob- 
tained work in Buffalo, New York. 

The first manifestations of mental trouble appeared some two years before 
his admission to the hospital. While working in a restaurant, he complained 
that voices from the dishes were making trouble for him. ^ An Armenian friend 
then brought him to Worcester and left him with a cousin. He worked for a 
short time in a coffee room, then became moody and silent and gave up his posi- 
tion to live with his cousin. He slept badly and would occasionally jump out of 
bed to explore the room. At times he laughed in a silly manner. He began 
to eat very sparingly and, if allowed, would stand all day in a corner, staring 
into space. He then became mute, disoriented, and unable to recall past events. 
He walked into a lake and called for help. He was afraid of noises. 

On admission, physical examination disclosed no significant abnormalities ex- 
cept slight exophthalmos and hyper-active knee jerks. He was polite but ap- 
peared to be depressed and abashed by his new surroundings. He was partially 
oriented for time and place, and stated that he was bothered by noises. On 
the wards, where he soon fell in with the routine, he spent much of his time 
standing in one place, staring into space. He often laughed in a peculiar, silly 
manner. He was fairly cooperative and approximately oriented, but appeared 
generally depressed and apathetic. He was apprehensive, seclusive, preoccupied, 
and answered questions in an incoherent and irrelevant manner. He showed no 
insight, and poor judgment. The staff diagnosis was “hebephrenic dementia 
praecox.” 

On April 3, 1928, the case was reviewed by Dr. L. B. Hill, who confirmed 
the diagnosis of hebephrenic dementia praecox and recorded a bad prognosis, 
believing that eventual deterioration would be the patient’s lot. 

On May 28, 1928, the patient was transferred to the research ward for spe- 
cial study. 

A blood Wassermann reaction was negative, and physical examination failed 
to disclose any significant abnormalities. 

From urinalysis the protein intake was found to be at a low maintenance 
level, the residual nitrogen low normal, the total solids low, and the TN/CN 
index, 23. The basal metabolism was 79 per cent.* The blood pressure was 
106-64; the pulse, 54; the rectal temperature, 97.2°; and the respiratory rate 
16-18. Conformity with ward observations as well as consistency of pulse and 
respiratory rates during the test indicated the validity of the basal rate reported. 

The blood was normal as regards formed elements except for well marked 
secondary anemia. The blood chemical findings were normal, as were the ’phtha- 
lein output and the galactose tolerance. The weight closely approximated the 
calculated normal, but the “vital capacity” was only 76 per cent of the predicted 
value. A diagnosis of thyroid deficiency was recorded. 


The findings just discussed are fairly typical of thyroid deficiency. 
An ideal picture, however, would include increased residual urinary nitro- 


*Ue find it couveiiieut to follow Langfeldt (5) in expre.s.sing bas.il metaboii.sm in 
into pereentagp of normai. ratbor than in pins or minus deviations <as is the common 
ward practice. Thus, “70 9b'’ is the equivalent of “-21%.” 


ahso- 

awk- 
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gen, and lymphocytosis, as well as slightly lower l)asal metabolic rate and 
vital capacity.” J\fany endocrinologists would expect, too, a certain 
degree of obesity, but our experience with psychotic patients indicates that 
in this group obesity is not eommon in eitlier thyroid or pituitary defi- 
ciency. The normality of weight and the moderate depression of the basal 
rate and lung volume were interpreted as signifying a relatively mild 
degree of the thyroid deficiency. 

On June 23, 1928, thyroid treatment was initiated at a level of 6 grains, 
i>uiioughs *& ^yellco^le preparntioii, daily. SubsGQUGnt experience in numerous 
other cases indicates that this dosagfe was well below a significant level. The 
dosage was gradually increased until 18 grains daily was reached on October 7. 

1 he first apparent effect was an increase in the psychotic manifestations, 
and the picture became increasingly that of catatonia rather than hebephrenia. 
In July, the patient became very stubborn and resistive, talking to himself, and 
being easily angered. This change can be interpreted as significantly favorable, 
indicating a renewal of acute concern with inner problems," rather than a passive 
acceptance of the situation, which is an ominous feature characteristic of hebe- 
phrenia. Throughout the summer the patient continued mostly mute, dull appear- 
ing, seclusive, and depressed, but amenable to directions and able to do simple 
work in the cafeteria, until September, when, for a period, he refused to work. 
Late in the fall he became slightly more approachable. 

On October 20, the various routine tests were repeated. They showed 
.slightly more satisfactory protein metabolism, complete correction of the sec- 
ondary anemia, and the development of mild lymphocytosis, but the findings 
were otherwise very similar to those noted in June. The thyroid dosage was 
obviously inadequate. 

The dosage was therefore gradually increased until December 14, when a 
level of 33 grains daily of Armour's preparation was reached.* A repetition of 
the diagnostic studies showed very moderate improvement of protein metabolism 
and an increase of the basal metabolic rate to 87 per cent. The blood pressure 
and temperature were slightly impi'oved to ll‘l/58, and 98.2% respectively, but 
the pulse remained essentially unchanged. Secondary anemia was again re- 
ported, but this finding is so anomalous, in the light of other e.vperiences (6), 
as to cast doubt on the accuracy of the determination. The patient had gained 
slightly in weight, and the lung volume had slightly decreased, though not sig- 
•nifieantly. The findings otherwise were surprisingly similar to those of Octo- 
ber 20. 

In November, the first significant evidence of mental improvement begins to 
appear in the notes of the various observers.! He began to speak spontaneously, 
to be more sociable and less antagonistic and dejected. 

The gradual increase in medication continued to January 26, 1929, when a 
level of 48 grains of Armour’s preparation daily had been reached. The patient 
showed a surprising failure to react physically. His ward pulse and tempei’a- 
ture charts showed no significant changes during this period, and the weight was 
precisely that of October 6. The obvious suspicion arose that the patient was 
eluding the vigilance of the ward personnel and not actually ingesting the thy- 
roid that was put into his mouth. We were unable, however, to secure any evi- 
dence that such was the case. As a routine measure in all cases at first, an 
later when there is any doubt of cooperation, the medicaments are placed i 
the patient’s mouth, and he is compelled to swallow several sips of water an 
then open the mouth for inspection. At this time, we were left with a lee mg 
of uncertainty whether the patient actually had a very high tolerance lor y- 
roid or the ability systematically to deceive an experienced nurse, we a 
had other experiences indicating that schizophrenic patients often do na 
remarkably high tolerance for this substance. 

On January 26, 1929, an observation period of one month, without meaic 
tion, was instituted. This resulted in no detectable shift in the 
nulse and temperature curves, but was followed by a prompt loss of weig 
five pounds, which persisted unchanged throughout the month. Beginning o 

^ are indebted to Armour & Company for generous supplies of materiaU 

-Mtliouah confirmed by the authors, the testimony upon which this lepoit 
that 'of independent observers-a psychiatrist, a psychologist, and a nurse. 
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February 25, thyroxin by vein, one injection weekly, of 10 nigm. was begun, 
and carried through with one omission to May 21. The patient promptly reacted 
by loss of weight, this gradually decreasing from 120 pounds at the beginning 
to 105 pounds at the end of the period. The pulse and temperature, however, 
as recorded on the wards, were not perceptibly influenced. As- determined by 
laboratory tests, also, the pulse and temperature, as well as the blood pressure, 
remained unaffected. The basal metabolism, as shown by these separate tests, 
promptly came up to normal, where it remained throughout this period, except 
that on April 2, following an interval of two weeks without medication, it had 
dropped to 85 per cent. During this period, the patient became more depressed 
and suspicious, and for a short peidod had to be tube-fed, though at the end of 
the period he had again begun to improve somewhat, being more accessible and 
less depressed. He impressed the obseiwers as having become physically Aveak, 
though he was distinctly improved in this respect at the end of the period. 
Whether the weakness was due to the thyi'oid or to some undetected condition 
was not ascertained. 

On March 6 the case was reviewed by the Hospital Staff and all but one 
member judged it to be one of catatonic dementia praecox. One psychiatrist 
thought that the mood swings shown at this time were more indicative of manic 
depressive psychosis. 

The transformation of a hebephrenic to a catatonic picture might well be 
interpreted as a favorable development, the latter condition in common experi- 
ence being the more likely to improve. The fact that sufficient affect had been 
regained to lead a competent psychiatrist to a diagnosis of manic depressive 
insanity is, of course, likewise favorable. 

On May 27, a series of psychometric tests was attempted. The patient 
appeared to be willing but unable to comprehend problems. He worked slowly, 
and without any plans. It took him a long time to answer all questions. He 
was taciturn and occasionally while Avorking made incomprehensible noises. 
Under these circumstances, an accurate appraisal was impossible, but the results, 
as they stood, indicated intelligence of imbecile grade. The mental age by the 
Stanford-Binet tests was 5 1/12, and the I. Q., 36. 

On May 26, the intravenous medication Avas discontinued, and the oral use 
of Squibb’s thyroxin in dosage of 0.8 nigm., t. i. d., was begun.-'' The reaction 
to change of medication was prompt. Within three days the patient Avas re- 
ported as eating better, and becoming more alert at his Avork. The psychologist 
reported on June 1; “His attitude has apparently changed; he now tries to 
listen Avhen he is spoken to; tries to do his part of the work; has quite enlisted 
the sympathy of the attendant and nurse on the ward; apparently he is putting 
up a fight to come back.” His improvement Avas rapid. On June 19 he attended 
a baseball game, where he Avas interested, laughed, and had a good time. He 
was personally neater and helpful on the Avard to the limit of his ability. He 
became amenable to re-educational psychotherapy, though he failed to show any 
definite evidence of insight as to his psychosis. He smiled with seemingly nor- 
mal affect, and announced his purpose to cooperate Avith the hospital authorities 
to get well. 


The thyroxin treatment continued unchanged to September 14. During the 
summer he was in a condition of maintained impi-ovement. He Avas able to make 
friends on the ward, though he remained shy of strangers. He occasionally 
shoAved a depi-essed expression, though he was usually complacent. He answered 
readily when questioned and .shoAved normal animation in facial expression. He 
Avas Avell oriented, and no evidence of hallucinations or delusions could be elicited. 
He became keenly interested in getting out of the hospital and going to work. 

On August 7-8, the psychometric tests were repeated. The patient noAv 
shoAved fair cooperation, but Avas handicapped by language difficulty. His I. Q. 
Avas estimated at 55, as compared with 36 in May. 

On August 13, his protein metabolism was fairly satisfactory, the protein 
intake being 60-65 grams. The basal metabolic rate Avas recorded as 86 per cent 
but the blood pressure, pulse, and temperature remained as Ioav as at the begin- 
ning. There Avas still a slight secondary anemia, and the lung volume was 22 
per cent below prediction. Blood chemistry, ’phthalein output, and galactose 
tolerance Avere normal, but he remained 10 per cent underweight. The findings 


♦A trial lot of a preparation manufactured by a new method by E It Snnihb x- 
was employed. AA’e wish to record our appreciation of the cooperation of this Arm hi siin 
plying the drug. '’’UJ- 
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indicating still some degree of thyroid or other glandular 

On September 1-1, the thyroid dosage was increased by the addition of 2 
grams of Armour s preparation t. i. d., but the patient was discharged on trial 
visit on September 23, and the results of the increase were not determined. 

At the tirne of his discharge he was still showing some tendency at times 
to depression, but was otherwise free of gross psychotic manifestations. It was 
the opinion of the psychiatrist who last examined him that he was not entirely 
well. 


Ill view oi; tlie lailure to seeuix* complete normalizing of metabolism 
and of the ignorance, low mentality, and relatively friendless position of 
the patient, it is not nnlilcely that he will .suffer a relapse and return to 
the hospital for further freatment, though if proper medical supervision 
with continuation of thyroid medication can he secured, the outcome may 
be entirely satisfactory. 

AVe are not disposed to attempt any appraisal of the general signifi- 
cance of this report. The final determination of the significance of endo- 
crine factors in dementia praeco.x must he determined statistically and 
with a much larger mass of evidence than is now available. While the 
case reported is by no means uni<|ue in our experience, it is, after all, a 
single ease, and examples of unexpected improvement in dementia praecox 
are by no means rare. The outcome, at any rate, is strikingly better than 
was to have been anticipated under ordinary hospital treatment. 


.SU.M.AURY 

The case is reported of an Armenian factory baud of 34, who had 
been suffering for at least two years of hebephrenic dementia praecox. 
The onset had been insidious, and a prognosis of further deterioration had 
been confidently made. He showed no significant gross physical abnor- 
malities, but his protein metabolism was unsatisfactory, his pulse, blood 
pressure, temperature, basal metabolic rate, erythrocyte count, and “vital 
capacity” were low. The blood chemistry, galactose tolerance, and weight 
were normal. His ease was diagnosed as one of thjn-oid deficiency. Under 
thj’roid medication, the psychotic picture became more nearly that of 
catatonia, then strikingly improved toward normality. Repeated meta- 
bolic studies showed that the glandular deficiency was only partially cor- 
rected, but the improvement reached a stage justifying discharge from the 
hospital on trial visit. The case is reported as exemplifying results secured 
in several other instances. 


Oui" thaiil<s for cooperation are due to minierous fellow worlwrs in 
c.specially to Superintendent W. A. Bryan, Dr. 31. Yorshis, 3Ir. A. P. Guiles, 
and 3Iis.s Anna Walsh. 


the hospital, hut 
Dr. D. A. Shakow, 
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A STUDY OP BLOOD SUGAR CURVES BEFORE AND AFTER 

THYROIDECTOIvrY- 


BLAIR HOLCOMB, M.D. 

From the Department of Medicine, University of Oregon Medical School. 

PORTLAND, OREGON 

The purpose of this paper is to present some interesting blood sugar 
curves taken before and after thyroidectomy and to study the changes in 
metabolism incident to surgery, particularly in respect to their bearing 
on the etiology of diabetes. During the past six year’s it has been our 
privilege to study the glycosuria and hyperglycemia occurring in a large 
number of patients presenting themselves for treatment because of symp- 
toms of hyperthyroidism. In addition we have studied a smaller number 
of patients who came to us because of sj^ptoms of diabetes but who also 
presented evidence of hyperthyroidism. In the first group a diagnosis 
of diabetes was made in a few instances and it is chiefly with these that 
we are concerned in this paper. 

Space will not permit a review of the voluminous literature relative 
to the combined problem of diabetes and hyperthyroidism. Furthermore, 
a very complete review was made by John (1) in 1927 and by Lahey and 
Joslin (2) in 1928. Two previous reviews, one by Fitz (3) in 1921, and 
later, one by Wilder (4) are also outstanding. 

Considerable variance in opinion apparentlj’' exists as to what consti- 
tutes true diabetes in the presence of hyperthyroidism. Both P'itz and 
Wilder were extremely cautious not to include any eases in their series 
wherein there was any doubt as to the presence of diabetes. Joslin and 
Lahey discarded from their report eleven cases ordinarily classified as 
diabetes and omitted nine more which they classified as potential diabetes. 
Their basis for doing so they clearly state: “For the present, therefore, 
and to avoid premature diabetic cures, we have raised the standard for 
the diagnosis of diabetes in hyperthyroidism to a blood sugar of 150 mgm. 
fasting or 200 mgm. or more after meals in addition to glycosuria.” They 
felt that Wilder and Fitz must have used the same diagnostic standards, 
although this the latter did not specifically state. 

Joslin and Lahey consider that hyperthyroidism alone is the factor 
in disease of the thyroid which leads to glycosuria and is distinctly more 
important than the accompanying increased metabolism, whereas Wilder 
states his position as follows : ‘ ‘ The phenomena exhibited by patients with 
true diabetes combined with states of hyperthyroidism or hypothyroidism 
appear to be related to the general metabolic rate and are therefore sus- 
ceptible of explanation without recourse to speculation as to a specific 

Score's Porlland^'oro.!“jul,^^9? Association for the Study of Internal 


467 



468 


BLOOD SUGAR CURVES AND THYROIDECTOMY 


inteL-dopendeuee of the thyroid and pancreas.” John, on the other hand, 
.sta.tes that the hyperglycemia and glyco.suria associated with hyperthy- 
roidism must be regarded as a functional diabetes with a definite disturb- 
ance of the insulogenic apparatus and presents evidence from which he 
concludes that the degree of hyperglycemia bears no relation to the sever- 
ity of the hyperthyroidism or to the 'height of the basal rate. 

A fundamental piece of work by Sanger (5) in 1922, in which he 
studied the re.spiratory ciuotient in patients with hyperthyroidism and in 
controls, led him to conclude that the increase in the respiratory quotient 
after giving glucose proves that individuals with a thyrotoxicosis burn 
carbohydrates more readily than nonnal individuals and inasmuch as their 
blood sugars remain elevated they obviously cannot be storing it. Thyroid 
fed animals after a certain period of time have verj’^ little liver glycogen 
even though they are fed on high carbohydrate diets. 

"We have, therefore, in hyperthyroidism, a liver poor in glycogen be- 
cause of the insistent calls of the muscles for more glycogen because of 
the increased metabolism. A similar condition exists in diabetes mellitus, 
a liver low in glycogen, but for another reason, insufficient insulin to ena- 
ble the liver and mu-seles to store it. Macleod (6), commenting on the 
work of Forges and Salomon, in which thej’- determined the respiratory 
quotient in dogs in which the pancreas bad been removed two days pre- 
vious to the tying of the vessels of the liver, and found quotients ranging 
from 0.859 to 1.19, remarks that the chief interest of these results is to 
show that similar changes in R. Q. occur in completely diabetic animals 
as in normal ones, and when the influence of the abdominal viscera is re- 
moved, thus indicating, contrary to the belief of many, that the muscles 
in diabetes have not lost their power to oxidize carboh 3 ’’drate. JosUn (7) 
states that it is becoming more and more evident that it is not so much 
the lack of the diabetic to utilize carbohydrate as lack of carbohydrate to 
utilize. 

Hyperglycemia is characteristic of diabetes, whereas bj' no means is 
it always present in states of hyperthyroidism, as many patients with se- 
vere forms of thyrotoxicosis and high metabolic rates exhibit normal blood 
sugar curves. In patients, therefoi'e, with hyperthyroidism in which hypei- 
glycemia is present, it must be assumed, in order to explain the anomaly, 
that some disturbance of the insulogenic apparatus must be taking place. 
Neither "Wilder’s explanation, that in hyperthyroidism insulin is more rap- 
idly destroyed, nor Sanger’s, that toxic changes in the liver cells prevent 
storage, is satisfactory, else the hyperglycemia would bear a quantitative 
relationship to the hyperthyroidism. 

Let us now consider the^ opinions of various authorities concerning the 
diabetic Anlage according to Naunyn’s conception. Joslin (1) raises t e 
question as to whether true diabetes ever occurs in hyperthyroidism un ess 
this factor is present and says that one can hardly fail to reach t e con 
elusion that if the diabetic Anlage were present to only a slight degree i 
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a patient, hyperthyroidism would bring it to the fore. John (8) quotes 
Naunyn as follows: “I consider it justifiable to draw the conclusion that 
the thyroid causes glycosuria only when there exists a predisposition to 
diabetes.” And Von Noorden: “Pure hyperthyroidism in the presence 
of a fully normal chromaffin system will seldom produce an alimentary 
and spontaneous transitory glycosuria.” Wilder (4) expresses himself in 
this way: -“Patients with no diabetes and consequently with large sup- 
plies of insulin, reveal no lack of tolerance for carbohydrates, even when 
their metabolism is stimulated by extreme grades of hyperthyroidism be- 
cause their supply of insulin is more than adequate.” Prom this state- 
ment it might he implied that an abnormal blood sugar curve in the pres- 
ence of hyperthyroidism suggests a potential diabetes. According to Jos- 
lin's statistics, an hereditary history of diabetes can be obtained in only 
about 25 per cent of diabetic patients. In his cases of hyperthyroidism 
and diabetes it was 20 per cent. Statistics are always open to question, 
despite the care with which they are taken, and are notably unreliable. 
Moreover, as pointed out by Josliu, the diabetic age zone is around 50 
years. It is certainly possible that many potential diabetics may well die 
of other causes before reaching this age, or, having attained this age, an 
exciting cause of sufficient force may never have presented itself. 

The efficiency of a blood sugar curve as a means of detecting a very 
mild potential diabetes, it has seemed to us, is open to question from 
the following point of view. May it not be that a diabetic Anlage of such 
a mild form may be present as to evade detection by our ordinary methods 
and be brought out into the open only by the development of hyperthy- 
roidism in the patient ? The blood sugar curves of two patients with mild 
diabetes uncomplicated by hyperthyroidism lends support to this conten- 
tion (Charts 8 and 9). 

In our group of true diabetes and hyperthyroidism there are twenty- 
four patients who were operated upon. Ten of these were of the paren- 
chymatous and fourteen the adenomatous hyperplastic type. There was 
one death. Following operation, increase in tolerance was rapid and in 
some cases, remarkable in degree. We have included two patients (Charts 
1 and 2) in this group who possibly should be placed in the potential dia- 
betic group. Their histories will be discussed later. 

Blood sugar curves before and after operation were determined on a 
series of twenty selected patients who showed glycosuria in addition to 
hyperthyroidism. Sections of the thyroid showed eight with parenchyma- 
tous and nine with adenomatous hyperplasia, and three with cystic colloid 
goiters. The blood sugar curves of only five showed failure to go below 
150 mgm. at the end of the second hour. There was apparently no rela- 
tionship between the type of thyroid disturbance in the toxic goiters and 
the curve. 

Using the diagnostic standards of Josliu and Lahey for the identifi- 
cation of diabetes associated with hyperthyroidism, we have included two 
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patients in oui series of true diabetes, as stated above, who have shown, 
following thyroidectomy, retuiai to approximately normal curves. 

. The first patient, case C. A. D, (Chart 1), age 56, housewife, came com- 
plaining of tachycardia, dyspnoea on exertion for two weeks, tremor of the 
hands for three months and weakness, sweating and loss of about ten pounds 
in a month. She stated that she had been eating considerable candy for three 

CflART I 

Case — C. A. D. Pathological Diagnosis — Pajienchymatous and Adenomatous 

Hyperpl.\sia 



weeks. Sugar was found on routine urinalysis and the following morning her 
fasting blood sugar was 191 mgni. Reference to the chart will disclose the rapid 
return to a normal fasting level on a quantitative diabetic diet. The blood 
sugar curve the following day was certainly in the diabetic range. The basal 
rate at the same time was -f- 32 per cent. Following removal of the thyroid, 
and on an unrestricted diet the two curves taken perhaps a little too early 
can certainly not be called diabetic, nor are they entirely normal. Subsequent 
curves six months or a year later might have been entirely normal. That this has 
been our experience in other cases, the charts will show. 

The second patient, case H. T. (Chart 2), housewife, age 53, was first seen 
in September, 1923, because of symptoms referable to hypertension and mod- 

CHART II 

Case — Mrs. H. T. Pathological Diagnosis — Parenchymatous Hyperplasia 






HOLCOMB 


471 


thyroid enlargement could be palpated and her symptoms were thought to be 
due to hypertension and a mild diabetes. A quantitative diabetic diet low in 
salt was started and the urine became sugar free immediately. Reference to 
the chart shows the falling diastolic blood pressure. Coincident with this a 
capillary pulse was first noticed and an increasing metabolic rate. Further 
.search for a goiter was made and on stereoscopic chest films a substernal en- 
largement was seen which at operation proved to be a parenchymatous hyper- 
plastic goiter. Two and a half months afterward on a diet unrestricted as to 
carbohydrate the blood sugar curve returned approximately to normal. Two 
years later it was entirely normal and a year later it was such as might be 
considered as representing a latent diabetes. 

Wilder (4) mentions tlxat there are a number of case reports in the 
literature which show return to normal tolerance following thyroidectomy. 
None of these, howevei', included blood sugar estimations after glucose 
meals. Gray (9) in 1923 reported a series of abnormal curves before and 
normal curves after removal of the thyroid. In Wilder's own ease the 
patient had a fasting blood sugar of 271 mgm. and 60 gm. of sugar in 
the urine. One year following removal of 15 gm. of hyperplastic thyroid 
tissue, the curve was 110 mgm. fasting, 168 mgm. at one hour and 160 
mgm. at two hours. He believes that on the basis of this evidence this 
patient had a latent diabetes. 

Failure of the curve to return to noi'mal following thyroidectomy is 
illustrated by case A. MeL. (Chart 3). This patient, age 40, housewife, 


CHART III 

Case — Mas. A. McL, Pathological Diagnosis— Diffuse Parenchymatous 

Hyperplasia 
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complained of nervousness, loss of weight and tachycardia for six months. 
No especial thirst or polyuria had been present Both routine urines con- 
tained abundant sugar. Three months after removal of a parenchymatous 
hyperplastic goiter the curve showed even a higher second hour level than 
before operation. On the basis of experience in other cases one might have 
predicted a return to normal tolerance folloxving operation. The results 
in this patient, hoAvever, demonstrate conclusively that one can not always 
predict the outcome. 
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A similar type of curve of lesser height is illustrated by case C. M. 
(Cliart 4). Tliis patient, a housewife, age 42, came with symptoms of 

CHART IV 

(^ASE Mrs, C. M. Pathological Diagnosis — Diffuse Adenomatous Hyperplasia 

WITH Adenomatosis 
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nervousness and palpitation of ten mouths' duration without any of the 
classical symptoms of diabetes. Although the basal rate was only plus 24 
per cent, the curve before oiicration is that of a potential diabetes. Forty 
days later it was in the borderline group quite similar to the final curve 
in case C. A. D. and the initial curve of case W. H. J. (Chart 5). The 
tendency for the second hour level to drop toward normal would seem to 


CHART V 

Case — Mrs. W. H. J. Pathological Diagnosis — Diffuse Parenchymatous and 
Moderate Adenomatous Hyperplasia 



indicate that if a further curve had been taken six months or a yeai 
later it would have been entirely normal. 


This contention is supported and illustrated quite clearly by the expe 
rienee in ease McO. (Chart 6) whose curve five months after operation 
is almost identical with that of case C. M. One year after operation it 
was entirely normal. This patient, age 40, a housewife, operated upon m 
1921 for an adenomatous hyperplastic goiter, felt fine for a year, t eii 
her neck began to enlarge again and she lost weight. Her mother, age , 
has had diabetes for at least ten years. Here is our diabetic Anlage is 
tory clearly present in the mother, but the daughter with a hypert lyroi 
ism in 1921 did not develop a diabetes, as the urines were sugar r ee a 
that time. The recurrent hyperthyroidism in 1925 had only a mi 
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ou hei' tolerance despite the higli metabolic rate of plus 61 per cent, and 
the final curve shows no evidence of a disturbed carbohydrate metabolism. 


CHART VI 

Case — Mrs. McC. Pathoi.ogical DiACNOsrs — A denomatous Hyperplasia 



A similar recurrent hyperthyroidism in case C. M. B. (Chart 7) is 
an illustration of disclosure of the diabetic Anlage in the father of a dia- 
betic child who has been under our cai*e for five years. This man, age 47, 
had a colloid adenoma removed in 1919, at which time no sugar was found 
in the urine. Again, in 1926, a double resection for a nodular adenoma- 
tous hyperplastic goiter was made. At this time the basal metabolism was 


CHART VII 

Case — C . M . B. “Colloid Adenoma" Removed Apr. 4, 1918. Nodular Adenoma- 
tous Hyperplastic Colloid Goiter Removed Dec. 3, 1926. B. M. R. -f- 24 



plus 24 per cent. Still no urinary sugar was present. In June, 1928, a 
trace of sugar was found, but none again until June, 1929, when a blood 
sugar euiwe gave the results shown on Chart 7. At that time no clinical 
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eviclenco ot‘ lij^perthyroidism was present. The question arises as to whether 
this curve represents the residue of his old hyperthyroidism or evidence of 
a potential diabetes. Inasmuch as a hyperthyroidism ordinarily excites a 
latent diabetes and fans the flame, as it were, if this curve does represent 
a potential diabetes, why did not the two past instances of hyperthyroidism 
in his history precipitate it sufficiently to produce at least a glycosuria? 

A third example of recurrent hyperthyroidism, not illustrated by a 
chart, bears a somewhat detailed report. A druggist, age 34, came in 
April, 1925, udth S3'niptoms of thirst and poljmria of a month’s duration. 
A bilateral ligation for an exophthalmic goiter had been made elsewhere at 
age 22. He docs not recall that anything was said about sugar in the urine 
at that time. Five years ago, at age 29, he was examined by a good internist 
who found sugar in the urine and obtained a blood sugar curve which the 
patient was told was normal and probably related to the goiter. Subse-^ 
quent to this, in our records, the urine was negative for sugar. He had 
never been obese and there was no history of diabetes in the family. He 


CHART VIII 



had, however, previous to the onset of the frank diabetes, eaten excessivelj 
of candy for four months, before this having been a heavy consumer of 
alcoholics. Examination revealed extreme emaciation, marked exophtha 
mos, tremor and sweating, and a toxic type of heart action. The basa 
rate was plus 36 per cent and the blood sugar 210 mgm. Seventy^ ve 
units of insulin daily was necessary to prepare him for operation. u 
sequent to operation (pathological report: diffuse adenomatous an 
parenchymatous hyperplasia) his insulin dose was reduced to 40 units anc 

his weight raised from 117 to 145 pounds. 

If a diabetic Anlage is a prerequisite in every ease of diabetes, w^ 
did not his hyperthyroidism at age 22 precipitate it? Was his ^ 
eShl years X really a benign type! Is it possible that the most recent 
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lij'perthyroidism at age 34 was really a more severe form and did the exces- 
sive carbohydrate intake, as suggested by John, produce irreversible changes 
in the islands of Langerhans ? 

The blood sugar curves of two patients with true diabetes, but without 
hyperthyroidism, are shown on Charts 8 and 9. The first patient, a laborer, 
age 44, without a history of diabetes in the family, had been tired for six 
months and had had thirst and polyuria for two mouths. He had lost in 
weight from 234 to 213 poiinds in two months. He was still excessively 
overweight, being 5 feet 9% inches tall. No doubt that a true diabetes 


CHART IX 



was present can arise from inspection of tlie cliart, showing the initial 
blood sugar and the gradually decreasing gtycosuria. Use of a quantita- 
tive diet for ten months and reduction of his weight to normal apparently 
had the effect of restoring a practically normal tolerance, at least as far 
as a blood sugar curve is concerned. Comparison of this curve with the 
second curve on Chart 1 reveals the fact that they are practically identical. 
Furthermore, undoubtedly were this patient with a restored tolerance sub- 
jected again to excessive food intake, obesity, infection, oi’ a hypei’thyi’oid- 
ism, a return of his diabetes would occur. 

The second patient, Chart 9, a druggist, age 32, was also overweight 
approximately 30 pounds previous to the onset of his diabetes. The onset, 
moreover, dated from a period of financial worry. An uncle had diabetes. 
Classical symptoms ushered in the diabetes. Reference to the chart shows 
a blood sugar of 185 mgm. and, after a quantitative diet was started, a 
glycosuria of 81 gm. Without insulin he was desugarized in a month’s 
time, and ten months later, maintaining his weight and a normal blood 
sugar on a diet of C-235, P-91 and P-98, he asked that a blood sugar euiwe 
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be plotted. Compare the result o£ this with the final curves on Charts 1 
and 2 and mark the similarity. 

Return of the tolerance to normal after institution of proper treat- 
ment in diabele.s is, of course, not rare, as many cases of such have been 
lepoitcd in the past. Details of the above cited cases were given simply 
as a means of comparing the curves of diabetic patients without hyper- 
thyroidism with those complicated with thyrotoxicosis. 

We definitely know that a diabetic Anlage is present in both of these 
last mentioned patients. Have we any right to say from the evidence 
presented that a diabetic Anlage of mild degree doe.s not also exist in the 
first two patients discussed? 

The blood sugar estimations in this work were all made by the Shaffer 
Hartman method as modified by Haskins and Holbrook (10). The urine 
tests for sugar were made u.sing the Benedict’s (jualitative reagent. The 
amount of glucose given the patients was 1.7 gm. per kgm. of body weight. 

From the evidence obtained from the study of this small group of 
selected cases it should be evident that no conclusions may be drawn except 
that the diagnosis of diabetes in the presence of hyperthyroidism is not an 
ea.sy or a settled problem. It is our opinion, however, that following 
tliju-oideetomy failure of the curve to return to normal after a sufficiently 
long time is indicative of the pre.senec of a mild diabetes. For the time 
being at least, and until more is understood regarding this question, these 
patients will be treated as borderline diabetics and their blood sugar curves 
studied at least once a year. 


SUMMARY 

1. The literature regarding the problem of combined diabetes and 
hyperthyroidism is discussed. 

2. A brief resume is given of the results in 24 tbyroidectomized dia- 
betic i)atients in connection with the pathological diagnosis. 

3. The blood sugar curves before and after thyroidectomy in 7 patients 
with potential diabetes are presented with charts. 

4. The blood sugar curves following dietetic treatment of two diabetic 
patients without hyperthyroidism are compared with the post-operative 
curves of the previous group. 


8 . 

9. 

10 . 
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CO-EXISTENT DIABETES MELLITUS AND DIABETES INSIPIDUS 

WITH CASE REPORT 


J. SHIRLEY SWEENEY, M.D. 

From the Department of Internal Medicine, Baylor University, School of Medicine 

DALLAS, TEXAS 


On both theoretical and physiological grounds one would expect to 
find but few cases of diabetes mellitus and diabetes insipidus associated. 
A search of the literature reveals reports of but three cases. Surely others 
have been observed or existed, but 1 have been unable to find reference 
to them. 

Gibson, Magers and Dulaney (I) report a case in a man, aged 69, and 
refer to a ease reported by Lanter and Hiller (2) in which the highest 
blood sugar was 128. Steel (8) reports- a ease in a boy, aged 14. Thei-e 
are certain disturbing features about all of the above cases. That of Gib- 
son et al showed marked fluctuations of urine output and sugar tolerance. 
The case of Lanter and Hiller showed a maximum blood sugar of only 128 
mgm. Steel’s case followed an encephalitis and likewise showed rather 
marked variations in sugar tolerance (4). In other words, there seems 
to be no continuity and uniformity of the progress of these cases, which 
fact raises the question as to whether or not they represent true or transi- 
tory metabolic imbalances. 

Prom the literature, one gets a confused idea of the etiology of diabetes 
insipidus. Some writers think of it as a hyper-pituitarism, while others 
think of it as a hypopituitarism. At the same time one finds references that 
speak in terms of a dj'spituitarism. Finally, some observers go beyond 
the pituitary and etiologieally implicate the sympathetic nervous system. 
As with so many other conditions, the eonelusion of the inquirer is that 
the entire timth is not yet known. 

I wish to add to this chaos, a report of what appears to be a true case 
of diabetes mellitus associated with diabetes insipidus. 

CASE REPORT 

Mr. C. R. W., aged 40, white male, was born in the United States. His com- 
plaints when first seen by me were vomiting, diarrhea and blurred vision. These 
symptoms had been present off and on for three weeks, during which time he had 
lost between 25 and 30 pounds in weight. He weighed 98 pounds on admission 
to Baylor Hospital and was 69 % inches in height. His blood sugar on admission 
was 333 mgm. per 100 cc. of blood. His urinary sugar was not quantitated but 
there was a large amount. His urine was likewise heavily positive with diacetic acid 
and acetone. His blood pressure was 94/64; temperature, 97° F., and pulse, 84. 
His blood picture showed 9,800 white cells with 71 per cent polymorphonuclears, 
21 per cent small lymphocytes, 7 per cent large lymphocytes, and 1 per cent each of 
large monoculear leucocytes and transitional cells. His blood Wasserman and 
Kahn reactions were negative. His blood urea niti-ogen was 10 mgm. per 100 cc. 
His phenolsulphonephthalein excretion was 58 per cent in two hours. The spinal 
fluid was normal in every respect. 
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Family History : A maternal grandmother had a severe case of diabetes, but 
died of la grippe. A maternal aunt died of diabetes mellitus at ten years of age. 
His father had a ‘ neiiyousness or palsy” manifested as a twitching of the hands 
pd feet. All of his father’s brothers had the same condition. The patient has 
been bothered all of his life with the same trouble, though to a relatively mild 
degree. 

Past History : As a child he had measles, mumps and scarlet fever, but no 
other notable illnesses. _ The first symptom noted relative to present illness was 
increased output of urine in December, 1922. The onset was very insidious. 
After about four months, however, he had reached a state in which he could not 
retain his urine longer than two hours. At this time, he was drinking inordinate 
quantities of water. The urine was examined but only for albumin. He lost 
ten pounds in weight and had a voracious appetite. Not until three months 
later was sugar found in the urine. He was advised to limit his diet. He became 
very nervous at this time, and remained about ten pounds under weight. He 
had several teeth removed, quit work and followed rigidly the diet outlined in 
his diabetic manual and remained sugar free. Although the total output of 
urine decreased during this time, the patient continued to void considerably more 
urine than normally. A few months later he became careless with diet and 
symptoms of weakness, cramps in the legs, disturbance in vision and easy 
fatigue with loss of weight developed. At this time, about two years after the 
onset of symptoms, he developed a cold.- He noted at the time an output of from 
eight to nine gallons of urine in twenty-four hours. Insulin was started and 
given up to 20 units daily. Even with insulin and rigid dieting, he continued to 
void about 12,000 cc. of sugar-free urine each twenty-four hours. He remained 
sugar free for eight months. A few months later he had the remainder of his 
teeth removed. He changed his residence at this time and discontinued the 
insulin. Sugar reappeared in his urine. About three and a half years later, he 
noted he was voiding 12,000 to 16,000 cc. of urine daily wth traces of sugar. He 
returned home (Texas) and recommenced insulin. He became sugar free but 
continued to void around 12,000 cc. of urine daily. 

His progress from this point on varied about as described above until in 
Februai’y of this year when he developed a “spell of rheumatism.” At this time 
he was drinking from six to seven gallons of water daily. He began to vomit 
and could retain nothing, he lost weight rapidly. He was first seen by me about 
three weeks after this upset. 

Physical Examination: The patient appeared emaciated. Except for a 
slight edema of the feet and ankles, a careful physical examination revealed 
nothing of importance. He was promptly started on insulin and routine measures 
for the treatment of acidosis and quickly stopped vomiting. 

COURSE 

Diabetes insipidus Avas not suspected at all in the beginning. As 
soon a.s the patient’s sugar metabolism Avas balanced, it Avas thought that 
his condition Avonld immediately clear up. To my surprise, his urinary 
output steadily rose from about five liters to eighteen, AAuth a perfectly 
negative urine. The specific gravity ranged from 1.002 to 1.003. Studies 
of his renal function Avere made and all constituents Avere found to be 
AAdthin normal limits. It Avas at this point that diabetes insipidus, asso 
eiated Avith diabetes mellitus, Avas suspected. 

Numerous tests Avere then instituted in order to study his response to 
the pituitary preparations. “Pitressin” Avas first used. The result Avas 
to the patient phenomenal. For the first time in several years he experi 
enced sensations heretofore forgotten. His thir.st disappeared, he ha no 
tendency to void, his mouth became moist and his “boAvels Avere enlivene . 

Blood sugar and chloride determinations were made at intervals o 
minutes following the first injection of pitressin. There was no signi can 
variation of either metabolite throughout a three-hour observation. 
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“Pitocin” was next used. Blood sugar estimations were made at 
thirty-minute intervals following the injection. This pituitary extract 
likewise showed a very slight effect upon the blood sugar level ; in fact, less 
than the pitressin. The subjective effect was not unlike that experienced 
when pitressin was given. The effect upon the patient’s thirst and urinary 
output, however, was decidedly less than that produced by the pitressin. 
Next insulin and pitressin were given together. The blood sugar variations 
differed in no wise from those just described (see table for data) . 

Finally, “obstetrical pituitrin” was giveir. Whether the subjective 
sensation was a residual effect of the previously administered split sub- 
stance or whether it was specifically a result of the pituitrin, the patient 
felt that this injection caused him to feel more normal than any of the 
previous injections. Consequently, he continued to use obstetrical pitui- 
trin therapeutically with most satisfactory results, subjectively and 
objectively. 

Strangely enough, a few days after the pituitary products had been 
started, the patient began having slight insulin reactions, although his 
diet and insulin had been unchanged for about ten days. His insulin was 
then reduced. 

The reaction to the pituitary extracts were so sharp that it was thought 
that possibly some of the immediate effects at least might be a result of a 
circulatory congestion of the kidney. To test this possible effect, ephedrine 
sulphate in % grain doses was given every three hours. It has been shown 
that this substance actually causes renal congestion (5). During the 
twenty-four hours that the patient received ephedrine, his urinary output 
steadily rose and his familiar abnormal thirst returned. 

It is notable that especially pitressin caused a marked retention of 
fluids. The patient, during the beginning of his observations, would fre- 
quently show a gain of as much as six pounds in one day. To illustrate 
this effect, he was allowed to recover from the effects of the pituitrin. A 
water test was then performed. In 4 hours following the ingestion of 1500 
ec. of water, he voided 2,445 ec. About 12 hours later, he was again given 
1500 ce. of water and immediately given 10 eu. mm. of pitressin. At the end 
of the 4 hours it was with difficulty that he voided 100 cc. of urine which 
had a specific gravity of 1.020. During this procedure, his feet and lower 
legs became markedly edematous. 

Intradermal salt tests showed a rapid disappearance time, averaging 
about 25 minutes. The tests were made before the patient’s water metabol- 
ism was balanced. 

Before discharge from the hospital, the patient’s sugar and water 
metabolism were balanced. He was discharged taking fourteen units of 
insulin before breakfast and eight units before supper. He was taking 
pituitrin (obstetrical) 10 eu. mm. t. i. d., midmorniug, midafteimoon and 
midnight. On this schedule, he was voiding from 1800 to 3000 ec. urine 
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daily and nmning a fasting morning sugar around 200 mgm. So many 
hypodermics being irksome, he was allowed to discontinue one pituitrin 
injection and advised to take this extract at noon and bedtime. Upon this 
legimen lie has gained consideralile strength and his weight has increased 


(in about four weidcs) 80 pound.s. After leaving the hospital, however, 
even with obstetrical pituitrin, three times daily, his urinary output in- 
creased. lie has been advised to change to pitressin. He believes now 
that this substance has a more active and su.staining effect than the obstet- 


rical pituitrin. He is at present taking two to three injections of ten eu. 
mm. of pitre.ssin daily, midmorning and midafternoon and at bed time and 
is voiding from 2400 to 4000 ce. of urine each 24 hours. He has had to in- 
crease his insulin to 15 units twice a day. He is taking a diet of proteims, 
70; fats, 175; carbohydrates. J25 gm. Detailed data are recorded in 


Table 1. 


COMMENT 


The etiology and iiathological physiology of diabetes insipidus are not 
known, eonseiinently there exists no unanimity of theory regarding it. One 
popular view is that diabetes insipidus is a result of deficient functioning 
of the posterior lobe of the pituitary body. Another is that it is a dis- 
turbance in the vasomotor tracts somewhere in the region of the hypothal- 
mus. A third view combines the.se two hypotheses. 

The glandular theory is inadecpiate, because it has been shown that 
diabetes insipidus can be produced in animals by traumatising the hypo- 
thalmic region without any demonstrable injury to the pituitary body (6). 
Etjually difficult to reconcile, is the fact that in Simmoud’s disease, or 
pituitary cachexia, in which there is practically a complete atrophy of the 
jiituitary bodj", there have not been recorded any .symptoms to suggest 
diabetes insipidus. Indeed, the reverse is true (7). 

Conflicting with the vasomotor view is the fact that pituitrin controls 
the symptoms of the disease. The effect of pituitrin seems largely meta- 
bolic and not mechanical. 


The last theory correlates both the experimental and clinical data best. 
Sajous (8) describes two nerve paths which begin in the posterior or neural 
lobe of the pituitary and pass up via the infundibulum to the tubei 
cinereum. From here they course down the bulb, spinal cord and splaneh- 
nics to the kidneys and adrenals. He claimed that these pituitarorenal and 
adrenal nerves controlled renal circulation. Lepine (8) holds that lesions 
anywhere in this double tract that blocks the impulses through it to the 
kidney and adrenals cause pas.sive dilatation of the renal vessels am 
polyuria or diabetes insipidus. Cushing (9) believes that the pituitaiy is 
involved through the influence affecting the nervous tracts passing lom 
the spinal cord to the superior cervical sympathetic ganglion and posterior 
ommlionic fibres to the pituitary. In Rowntree’s opinion, the whole tiuth 
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is not known as yet. He feels, howevei', that the pituitary gland exercises 
some control over kidney function. 

TABLE I 

DATA SnOWING? DAILY PROGRESS OP PATIENT 


First Admission to Hospital 


1929 

Date 

Urine 

Vol 

Sp Gr 

Sugar 

Diet 

Weight 

B1 

Sugar 

Insulin 

Remarks 



Feb 

cc 

P F 

a 

Lbs 

Mgm 

u 


IG 


1 009 




98 

333 

15 

Patient vomiting 

17 

3090 

1 005 


24 55 

58 

98 

83 

10 

Vomiting ceased 

18 

5500 

1 004 

ncg 

44 70 

71 


118 A M 
154 P M 

18 

Condition iniproi cd 

19 

4150 

1 004 


43 110 

57 


100 A M 
100 P M 

10 


20 

6040 

1 002 

“ 

46 121 

61 

110^^ 

160 A M 1 

20 


21 

0970 

1 003 


54 147 

76 

111^4 

173 A M 



7930 

1 003 


52 134 

75 

112 

200 A M 

27 


23 

15300 

1 004 

“ 

50 127 

76 

114 

148 A M 

27 


24 

12450 

1 002 

u 

60 157 

86 

115H 

111 A M 

27 


25 

14940 

1 003 


65 170 

85 

121 

15 


26 

13085 

1 002 

“ 1 

65 178 

85 

120 

129 

27 


27 

15690 

1 002 

" 1 

65 179 

85 

126 


27 


28 

18320 

1 003 


05 181 

85 

127 


27 












1 

8710 

1 001 


65 181 

87 

127H 

167 

27 

Pitressin, 10 m at 2 
PM* 

Q I 

10200 

1 001 

rf 

65 181 

87 

126H 


37 

Pitressin, 10 m nith 







10 un.ts of insulin at 

2 P W t 




3 

7300 

1 005 

tt 

65 181 

85 

124H 


27 

Pitressin, 1 cc at 2 
P M 

4 

11418 

1 005 

“ 

64 171 

77 

125M 


27 

Pitocin, 12 m at 2 
P M t 

5 

11280 

1 005 


65 181 

85 

124 


22 

Insuhn reaction in 

A and P M 

Pituitnn (0), 12 m , at 














2 P M § 

6 

6840 

1 007 


05 181 

85 

IIS'A 

133 

10 

Pituitnn (0), 10 m , at 
2 P M 

Fedrin tried 

7 

17110 

1 007 

0 5% 

05 181 

85 

111 

182 

10 

8 

6000 

1 009 

0 0% 

65 181 

85 

lllH 

286 

15 

Pituitnn (0), 10 m , 

9 

5150 

1 008 

0 5% 

70 175 

100 

109 A 

200 

15 

Pituitnn (0), 10 m , 









t 1 d 

10 

1760 

1 008 

trace 

70 175 

100 

109H 


15 

Pituitnn (O'), 10 m , 









t 1 d 

11 

3000 

1 009 

•• 



110 

235 

23 

Pituitnn (0), 10 m , 










t 1 d 

12 






lllA 

200 

23 

Discharged 


Second Admission to Hospital 


1929 

Date 

Mar 

Urine 

Vol 

cc 

■ 

Sugar 

Diet 

Weight 

Lbs 

Bl 

Sugar 

Mgm 

Insulin 

U 

Remarks 

P F C 

25 

1220 

1 006 

0 G% 

70 175 125 


211 

27 

Pituitnn (0), 10 cu 









mm t 1 d 

2G 

2780 

1 015 

1 2% 

70 175 125 

119% 

222 

27 

Pituitnn (0), 10 cu 









mm t 1 d 

27 

3400 

1 010 

0 6% 

70 175 125 

120% 

235 

27 

Pituitnn (0), 10 cu 









mm t 1 d 

28 1 

7380 

1 005 

trace 

70 175 125 


222 A M 

27 

Pituitnn discontinued 







200 P M 



29 

7120 

1 007 

“ 

70 175 125 

123% 


27 

Pituitnn (0), b d 

30 

7406 

1 010 

neg 

70 175 125 

124 

235 

30 

Pituitnn (0), 8 cu mm 

31 

3100 

1 010 

- 

70 175 125 

122 


30 

t 1 d 

Pituitnn (0), S cu mm 

April 








t i d 

1 





120% 

1S2 

30 

Discharged 


•Blood sugar reading befoie and each 20 minutes following the pitressin were : 118, 125 
IIS. 10.5. and 125 Blood chloride readings at the same inteivals were. 4.59 457 475’ 4Gn’ 
and 464 (Mgm per 100 cc. of blood ) . . . 

n- sugar readings before and each 30 minutes following pitressin and insulin were • 

lOo, IIS, 133, 105 

sugar readings before and each 30 minutes following pitocin were . 07, 105 and 

llo 

inn before and each .30 minutes following obstetrical pltuitrln iveie : 

luu, l«lo« l—*^ miu 133 
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DIABETES MELLITUS AND INSIPIDUS 


Bourquin’s (10) recent experimental work on diabetes insipidus is 
interesting, but does not help a great deal toward clearing away the ob- 
scurity surrounding the pathogenesis of this disease. Her work does cer- 
tainly implicate the central nervous system, but in just what way remains 
to be determined. 

One is impressed witli tlie increasing importance of the relationship of 
the .sympathetic nervous system with the endocrine system. ■ It is difScult 
to separate the two systems functionally. When this functional relation- 
ship has been sufficiently examined, doubtless many apparent ineongruitie.s 
will be made clear and many gaps of knowledge filled. 

Just why the patient reported in this paper should have diabetes mel- 
litus associated with diabetes insipidus, I cannot say. The temptation to 
.spin a tlieory of causal relationships is withstood, since, as Bowntree (11) 
lias said, the field of internal secretion is already famous for few facts and 
many fancies. 

Erom an endocrine yiewpoint, 1 can see no reason for the eo-existenee 
of the two disease.s. With an overactive pituitary gland one may expect 
and does find a secondary etfect on other glands, notably the thyroid and 
pancreas (12). But in the ease of diabetes insipidus, where the pituitary 
disturbance is not thoroughly understood — indeed may not even exist as 
a primary hypofuuction or dysfunction, it is probably safer to consider the 
eo-existenee of diabetes insipidus and diabetes mellitus as purely a rare 
though fortuitous circumstance. 

I wish to suggest and emphasize one point. Symptoms of diabetes 
insipidus, so generally considered to be a result of dehydration, are prob- 
ably in large measure a result of pituitary-sympathetic nervous system 
disturbance. I refer to the dryness of the mouth, the dead feeling of the 
intestines, dry skin, etc. 

In the case herein reported, the patient 's own observation of the almost 
immediate disappearance of the “dead sensation” of the bowels, return of 
the moisture in his mouth, etc., following the administration of pituitrin, is, 

I think, significant. It is more probable that the constipation, dead sensa- 
tion, as well as other symptoms, are a result of sympathetic nervous system 
disturbance with associated pituitary dysfunction; in other words, a pri- 
mary instead of a secondary effect. 

SUMM.tVEY 

A case of co-existent diabetes mellitus and diabetes insipidus in which 
different pituitary extracts were used is reported in detail. The obseiva 
tions suggest that pituitrin and insulin are not as physiologically antag 
onistic as ordinarily believed, at least in the presence of diabetes mellitus 

and diabetes insipidus. ^ ^ - im 

Pitressin seemed to exert more of a blood sugar raising effect than am 
pitocin, and about the same as obstetrical pituiHin. Pitressin was the most 
active in controlling the symptoms of diabetes insipidus. 
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It is suggested that many of the symptoms of diabetes insipidus, such 
as constipation, dryness of the mouth, skin, etc., are a primary result of a 
sympathetic-pituitary disturbance and not a secondary result of dehydration. 
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Abstract Department 

Coutriictiou of the spleen and changes in the splenic blood produced hj' adrenin 
injection in animals (Contraction de la rate provoquee par rinjcction cVadre- 
naline et coinportemcnt du sang splenique chez les aniinaiix). Borysiewicz, 
A., Compt. rend. Soc. de biol. 99: 931. 1928, 

Blood from the splenic vein of dogs was examined. In 60% of cases, 
adrenin produced a splenic contraction which increased the red blood cell 
count markedly. — J. C. D. 

■ Action of adrenin on calcium, potassium, and metabolic rate in normal^ cases 
and those with thyroid disorders (Action do I'adrenaline sur la depense 
calorique, la calcemic et la pota,ssemie chcz I’homme normal on atteint de 
troubles thyroidiens) . Castex, M. R. and M. Schteingart, Compt. rend. 
Soc. de biol. 99: 1649. 1928. 

Injection of adrenin produced an equal rise in basal metabolism in both 
normal and sick individuals. No relation between this rise and variatio.ns in 
calcium and potassium could be observed. — J. C. D. 


Adrenal syndrome in yellow' fever (Syndrome surrenal dans la flevrc jaune). 
Chagas, E., Compt. rend. Soc. de biol. 99: 1664. 1928. 

The typical syndrome of adrenal insufficiency appeared in 10 to 15% of 
the cases on about the tenth day. — J. C. D. 


The influence of desiccated suprarenal cortc.x and medulla on the growth and 
maturity of young rats. Chidester, F. E., A. G. Eaton and G. P. Thompson, 
Am. J. Physiol. 88: 193. 1929. 

Growth of young rats is retarded by 0.5 gram of either desiccated supra- 
renal medulla or cortex and is retarded, especially at first, by desiccated 
suprarenal cortex. Young female rats led 0.5 gram of desiccated suprarenal 
cortex (as shown by earlier litters) reach sexual maturity sooner than con- 
trols or those fed on 0.5 gram desiccated suprarenal medulla daily. Males 
were not tested independently with older females so that it is not certain 
whether or not they reached sexual maturity earlier than the females of their 
ow'ii litter.— Authors’ summary. 


Effect of adrenal tissue on lecitliin (Action du tissu surrenal sur la lecithine). 
daCruz, A., Compt. rend. Soc. de biol. 99: 1530. 1928. 

Fresh adrenal and liver tissue from guinea pigs was incubated at 37° 
in test tubes for 24 hours while in contact with lecithin. Both tissues split 
lecithin. The liver tissue is only slightly more active than the adrenal. Cho- 
lesterine added to the solutions intensifies the reaction. — J. C. D. 


Oestrous cycle in adreualectomized i-ats (Le cycle oestral du rat normal et 
decapsulc). Del Castillo, E. B., Compt. rend. Soc. de biol. 99: 1403. 1929. 

The operation did not interfere with the cycle nor with the age of open- 
ing of the vagina. — J. C. D. 


The influence of suprarenal cortc.x and medulla on the growth and maturity 
of young (wliitc leghorn) chicks. Eaton, A. G., W. M. Inskd,,G. P. Thomp- 
son and F. E. Chidester, Am. J. Physiol. 88: 190. 1929. 

The influence of adrenal cortex and medulla on the growth and maturity 
of young white leghorn chicks is discussed. Chicks fed desiccated suprarenal 
niedulla grew almost the same as the controls for the first three weeks. After 
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that time tlieir growth was less rapid than the controls. Chicks fed desiccated 
suprarenal cortex grew much more slowly at first than the controls. But by 
the end of the first eight weeks they began to grow more rapidly, and toward 
the end of the experiment almost equaled the controls in weight. If the 
weights of the testes are any indication of maturity, males receiving desiccated 
suprarenal cortex were more mature than either of the other lots, and those 
receiving desiccated medulla were less mature than those of the other lots, 
riic average weight of the testes of the lot receiving desiccated suprarenal 
cortex was 0.2171 gram; the average of those receiving medulla was 0.1242 
glam, while that of the controls wa.s 0.2000 gram. — Authors’ summary. 

The diagnosis of adroiial tumors. Gibson, T. E., California & Western Jled. 

11(5: 201. 1 927. 

A consideration of adrenal involvement is often forgotten in the diagnosis 
of abdominal conditions. Adrenal tumors give rise to three distinct clinical 
syndromes: (1) the genito-siiprarenal syndrome, due to cortical tumors (car- 
cinoma); (2) Hutchison syndrome, and (3) Pepper syndrome, both due to 
medullary tumors (neurocytoma). A knowledge of these renders the diag- 
nosis of adrenal tumors comparatively easy, not only in differentiating them 
from other tumors, but also in distinguishing between the cortical and medul- 
lary neoplasms of the adrenals themselves. Unfortunately, most text books 
do not clearly portray these syndromes and the literature is fragmentary. 
Cortical carcinoma arises probably on the basis of cortical hyperplasia or 
adenoma formation. These benign precursors of carcinoma give rise to the 
same clinical picture of cortical adrenal tumor as does carcinoma itself. Neu- 
rocytoma is the common tumor of the medulla. It is often called "sarcoma” 
in the literature. Probably the vast majority of the retroperitoneal sarcomas 
of infancy arise in the adrenal medulla. — I. B. 


Tiiterrcnin, the hormone of the suprarenal corte.v (Interrenin, das Horiuon der 

Nebenniereiiriiide [ Vorliiiilige Mitteiluiig| ). Goldzieher, M., Klin. Wchnschr. 

7: 1124. 1928. 

The author believes he has isolated a hormone from the suprarenal cor- 
tex, which he calls “interrenin.” The method of isolation is similar to that 
employed for insulin by Allen, Piper, Kimball and JIurlin. The active prin- 
ciple is a w'hite amorphous pow'der soluble in alcohol and in dilute acids and 
insoluble in distilled water, w'eak alkalies, ether and chloroform. The physio- 
logical properties are briefly as follows: Intravenous injection produces a fall 
in blood pressure acting as an antagonist to adrenalin. Injection of propor- 
tional doses of adrenalin and interrenin produces no effect on either the blood 
pressure or pulse rate. Interrenin produces a decrease in the blood lipoids, 
at times as much as 50 per cent diminution being obtainable in cholesterol and 
lipoid phosphorus. The maximum point is generally reached in an hour but 
at times the effect lasts longer, reaching the peak in two hours and beginning 
to decline after four hours. The material injected into rats which had under- 
gone double adrenalectomy produced a prolongation of life for several months. 
Control animals without interrenin died within 14 days after a double adre- 
nalectomy. — M. B. G. 


The cephalic inetastases of suprarenal blastomata in children. Grieg. D. M., 
Edinburgh M. J. 36: 25, 1929. 

The case was that of an eleven-months-old boy in which extensive exotoses 
occurred on the frontal and other bones near the orbit. These changes 
shown in photographs. — J. C. D. 


Variations in blood pressure in the head. Separation of the “ * 

from adrenal secretory reflex (Les vai-iations de la et 

la circulation cephalique. Declencheinent des refie.xes neui - * ^ ^ 

adrenalino-secretoires). Heymans, C.. Compt. rend. Soc. de biol. 

1929. 

Using the method of vascular anastamosis between dogs, authors tod 
,hat Sensatory changes in blood pressure in the trunk rise from the stimu 
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lus of low or high blood pressure acting on the carotid sinus and so through 
the sympathetic, on vascular tonus directly and also indirectly by producing 
a discharge from the adrenals. — J. G. D. 


Adonoiiia of the adrenal eortev. Hicks, J. B., New England J. Med. 109: -ll'lO. 
1928. 

The tumor occurred in a woman forty-eight years old and was success- 
fully removed. The patient showed diffuse yellow pigmentation, an unusual 
sign in this condition. — J. G. D. 

Studies on the hyperglycemia following morpliine injections: Role of the adre- 
nals (Etudes sur I’hj pnrglyceinic consecutive a I’injection de naox-phiue. 
Rfde dcs surrenales) . Houssay, B. A., J. T. Lewis and B. A. Molinelli, 
Compt. rend. Soc. de biol. 09: 1408. 1929. 

From extensive studies on dogs, the authors conclude that the adrenals 
respond to morphine by an increased discharge of adrenin. The adrenals play 
an active but not essential part in morphine hyperglycemia. When the medulla 
is removed instead of the entire gland, morphine hyperglycemia is after a 
time as intense as though the glands were intact. — .T. C. D. 

Formation of atlrenalinc-like substance in heart (Sur la formation dans le 
coeur d’line substance scmhlahlc a radrenaline pax* suite de I'excitation du 
nerf sympathique) . Lanz, A. B., Arch, nderl. de physiol. 13: 423. 1928. 

Abst., Physiol. Absts. 13: 637. 

The substance formed in the frog’s heart on sympathetic stimulation 
shows several of the reactions of adrenaline in addition to accelerating an- 
other heart (it is not given up to the perfused Ringer’s solution without sym- 
pathetic stimulation). Thus on perfusion through the frog's hind limbs it 
produces vaso-dilatation in very weak concentration and vaso-constriction in 
higher concentration: the amount present in the perfusing fluid depends on 
the intensity of the sympathetic stimulation of the heart. A weak solution 
of glycine dilates the frog’s aorta, but increases the constricting effect of the 
unknown substance, similarly to its activating influence on adrenaline. The 
unknown also inhibits the rhythmic contractions of the isolated frog’s stom- 
ach. It is destroyed by boiling, and gives Russmann’s adrenaline reaction 
with sulphanilic acid and mercuric chloride. It is therefore adrenaline itself. 

Intracardiac in.jectiou of epinephrine in a case of later postoperative embolism 
and heart failure. Lutaud, P., Bull, et Mem. de la Soc. des Chir. de Paris, 
20: 874. 1928. Abst., J. A. M. A. 93: 937. 

Lutaud reports a case of embolism and heart failure in a woman, aged 
28, 10 days after a successful laparotomy. Epinephrin was injected intracar- 
dially from 8 to 10 minutes after the heart had stopped functioning, and in 
one minute after the injection one could observe the oscillations of the needle 
left in the heart region. After 10 minutes of artificial respiration the heart 
sounds became regular, and the patient started to breathe. She recovered 
without any further complications. 


Suprarenal tumor with metastasis and optic neuritis. Mandel, L., Proc. Roy. 
Soc. Med. 22: 646. 1929. (Sec. Dis. Child.) 

This is a report of a case of sarcoma of the left suprarenal body with 
metastases to the skull and elsewhere, occurring in a girl of six. — I. B. 


Changes in the arterial vaso vasorum in the i-abbit following intravenous in- 
jections of adrenin (Modifications apportees par I’injection intraveineuse 
d’adrenalino a la circulation nourriciere des parois arterielles du Lapin). 
The early microscopic changes in adrenin arterio-sclerosis (Les premieres 
dtapes histologiques de I’atheromo adrenalinique experimental). Ravault 
P. P. and C. Bouysset, Compt. rend. Soc. de biol. 99: 828. 1928. 

A study of the absorption of trypan blue injected intravenously shows 
that the intima and inner zone of the media in the arteries are nourished 
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from the blood iu the lumen of the vessel, while the rest of the wall is sup- 
plied by the vasa vasorum. The same method shows that following injection 
of adrenin, the vasa vasorum is constricted and, therefore, the blood supply 
of the external half of the media and that of the adventitia is interfered with. 
The initial iiermanent change in the walls of the vessels, as seen microscop- 
ically, is an oedema of the middle portion of the tunica media followed by 
deposition of calcium. — J. C. D. 


On tho cilcct of in.siiliii iidniiiii.stratiuu upon the ei)ineplu‘ine content of the 
snpraronal body on rabbits. Saito, S., Tohoku J. Exper. Med. 12: 263. 1929. 

When insulin was administered to rabbits iu a dose sufficient to cause 
convulsions, tho epinephrine content of the suprarenal gland, determined by 
the colorimetric method of Suto and Inouye (14 cases) and of Folin, Cannon 
and Denis, and the rabbit intestine segment method (15 cases) showed a 
.diminution, except in case of glands protected by denervation. When the same 
dose of insulin was given, with glucose simultaneously in adequate amounts, 
tlie dimiuuation did not take place in the epinephrine load in the suprarenal 
capsule with intact iinievvatiou. — J?. G. H. 


.Sigiiilicance of the aiigiiiciited epinephrine .secretion after haeiuorrliage in 
dog.s uiion tho .simultaneous occurrence of hyperglycaeiuia. Tachi, H. and 
S. Saito, Tohoku J. Exper. Med. JJ: 218. 1928. 

Adrenalin was administered intravenously to .splanchnotomized, unanaes- 
tiietizod dogs at a constant rate corresponding to the rate of adrenin secretion 
following hemorrhage (as determined previously by the authors in experiments 
in which suprarenal vein blood collected from unanaesthetized dogs following 
partial exsangulnation was assayed for its adrenin content). Infusion of adre- 
nalin was quite regularly accompanied by the development of a marked hyper- 
glycemia. The authors conclude that the increased adj’enin output after haem- 
ondiage is an important factor in producing the hyperglycemia which develops 
simultaneously. — R. M. I^loore. 


Jjcsious of the adrenal iu yellow fever (Le.sions des surrenales dans la flevro 
jaune). Torres, C. M. and A. P. deAzevedo, Compt. rend. Soc. de biol. 99: 
1673. 1928. 

The usual damage as seen in infectious fevers appears. The intracellular, 
doubly retractile, acidophile granules are unusually abundant. — J. C. D. 


Tho action of adrenin and cholin on the blood pressure iu decapsulated dogs 
(Action heniodynaniique do radi'enaline ct de la choline chez les chiens 
surrenaloprives). Troilo, E., Compt. rend. Soc. de biol. 99: 1621. 1928. 

The sympathetic system is more sensitive to adrenin and the vagal system 
less sensitive to choline after adrenalectomy. — J. C. D. 


Vagal function in jidrenal insufficiency. Lack of vagal tonus 

vagalo dans I’insufflsance surrdnale. Inexistence du tonus vagal) . via , 
G., Compt. rend. Soc. de biol. 99: 1522. 1928. 

In dogs, decapsulization produces what may be considered a sympathetic 
hypertonus and a vagal hypotonus. — J. C. D. 


Discharge of choline into the blood after injection of adrenin 

choline dans le sang apres injection d’adi-enaline) . Viale, G. and T. Combes, 
Compt. rend. Soc. de biol. 99: 1524. 1928. 

The choline in the blood of the adrenal vein of dogs rises about 50% five 
or ten- minutes after injection of adrenin. 
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Piieiuiiiii. A respiratory autocoid from the adrenal cortex discharged into the 
circulation via the lymphatics. Vincent, S. and J. H. Thompson, J. Physiol. 
67: 3. 1929. 

Respiratory failure in decerebrate cats followed extirpation of both adre- 
nals, ligation of the blood supply thereto, damage to the lymphatics behind 
the glands, or interruption of the thoracic ducts. Intravenous injection of 
fresh adrenal extract restored respiration while adrenalin did not. Destruc- 
tion of all tissue connections with the adrenals except the lymphatics and the 
arterial supply did not affect respiration. Cautery of the medulla was with- 
out effect. The authors conclude that an incretion that is essential to normal 
respiration passes via the lymphatics. The name pneuniln is suggested. 

— C. I. R. 

Virilism (masculinity) in a case of adenoma of the suprarenal corte.x. Winkel, 
M., Deutsche Arch. f. Klin. Med. 139: 1. 1928. 

A report (with photographs) on a woman, aged 36 years, who hed,^ over 
a period of 11 years, gradually developed the clinical syndrome of virilismus 
suprarenalis, namely, amenorrhea since the age of 26, obesity, heterosexual 
hypertrichosis, marked atrophy of uterus and ovaries, and hypertrophy of the 
clitoris. Such cases are rare but are recognized as due to hyperplasia (usually, 
tumerous) of the suprarenal cortex. In addition Winkel’s subject presented 
symptoms suggestive of hyperactivity of the suprarenal medulla, namely, hyper- 
tension (215-225 mm. Hg., systolic) with “blue red” cheeks, renal diabetes 
(glycosuria unrelated to dietary intake, and refractory to insulin), polyglobu- 
lism, and relative polymorphonuclear leucocytosis. The refractory reaction to 
insulin was interpreted as due to an excessive production of adrenalin. Sug- 
gestive findings by palpation and roentgenograms justified a diagnosis of right- 
sided adrenal tumor, which was corroborated at operation and proved to be 
an adenoma of the suprarenal cortex. It was readily removed but the patient 
died two days later. Autopsy revealed atrophy of both adrenals, ovaries and 
thyroid. The pancreas and hypophysis were normal. — ^H. L. 

Carotid body tumor. Sellers, T. H., Proc. Roy. Soc. Med. 32: 705. 1929. 

(Sec. of Surgery.) 

This is a description of a case in a man aged 54 years. Swelling was 
first noticed in the neck following a dental abscess. A definite mass of en- 
larged glands at the angle of the jaw was noticed, and as the tonsils were 
manifestly septic they were removed. Hodgkin’s disease was suspected but 
no further evidence of it could be found. The mass increased slowly in size 
and the patient lost weight. Tumor of the carotid body was confirmed by 
operation. — I. B. 


A hormone mechanism for gall-bladder coiiti’action and evacuation. Ivy, A. C. 
and E. Oldberg, Am. J. Physiol. 86: 599. 1928. 

An extract of the upper intestinal mucosa has been shown on intravenous 
injection to cause contraction and evacuation of the gall-bladder. The extract 
is free of vaso-dilatin and has no objective toxic effect on unanesthetized dogs. 
Cross-circulation experiments show that when acid is injected into the duo- 
denum, something gets into the blood which causes the gall-bladder to con- 
tract. It is thought that this observation proves a hormone mechanism for 
gall-bladder contraction and evacuation. It is pointed out that other mechan- 
isms may be concerned in gall-bladder evacuation. The terms “cholecystokinin” 
has been proposed as a name for the hormone and the active substance in 
intestinal extracts, which causes the gall-bladder to contract and evacuate. 
The amount of pressure that results from the contraction of the gall-bladder 
under the influence of “cholecystokinin” is for one injection a maximum of 
11.5 cm. of bile pressure and a minimum of 1.0 cm., and for a series of injec- 
tions an average of 10.0 cm. and a maximum of 22.5 cm. in anesthetized dogs; 
and in unanesthetized dogs for a series of injections it is an average of 20.6 
cm. of bile and a maximum of 24.0 cm. of bile. The average duration of the 
contraction for a single dose is 15 minutes. Following a series of doses the 
gall-bladder relaxes in from 30 to 60 minutes. The injection of the following 
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H ^ (luoclemun of the dog caused the gall-bladder to contract 

animal under light barbital-ether anesthesia: 15 to 40 cc of N/10 
...I’A/ digested egg-yolk, cream of olive oil, 0.5% butyric acid 

solution. Undigested olive oil, egg-yolk and cream were in- 
effectual. Spontaneous rhythmic contractions of the gall-bladder were observed 
to occur from 2 to 4 times a minute. A small dose of “cholecystokinin” would 
usually increase their amplitude to as much as 3 cm. of bile pressure: a large 
dose would usually cause them to disappear at the height of the contraction, 
but they would reappear some time during the period of relaxation. If they 
were not present prior to the injection, they would frequently appear during 
the latter part of the period of relaxation. It has been observed that the 
hepatic ducts are injected with Ilpiodol during the contraction of the gall- 
blauaer, the injection of the ducts being due, it is thought, to increased (ab- 
normal?) tone of the duodenum or sphincter of Oddi. — Authors’ Abst. 


Iiiiulocrino (li.stiirbanccs in infant and adolescent psychojiathics. Their relation 
to hereditary syphilis (Le.s troubles ciidocrinieiis dans les psychopatliles de 
I’entance ct de I'adolescencc. Leurs rapports avec I'heredo syphilis). Drouet 
and Hamel, Rev. frauQ. d’endocrinol. 7: 1. 1929. 

Examination of some 108 known psychopathies showed certain syphilitic 
ancestry for 92 or about 90%. Improvements in some cases were produced 
with thyroid and acetylarsan. — B. C. 


Tinnitus auriuui; its incidence in endocrine disorders. Drury, D. W., J. A. M. 
A. 91: 1508. 1928. Abst., J. A. M. A. 

Analysis made of 1,000 cases at the Evans Memorial, 585 of which were 
demonstrably endocrine, showed an incidence of tinnitus in 35.6% of the 
endocrine cases and 32.7% in the non-endocrine cases. Further analysis of 
the non-endocrine group showed an appreciable percentage of diseases in 
which tinnitus is a characteristic or frequent symptom. It is concluded that 
while tinnitus aurium is not a characteristic symptom of ductless glandular 
affections, it is encountered equally often in hypofunction of the endocrine 
glands. 

An investigation of the ell'ect of glandulax- therapy on the intelligence quo- 
tient. Fox, Edna J., Meiit. Hyg. 12: 90. 1929. 

The article attempts to present some definite material on the relation of 
glandular therapy to intelligence in terms of I. Q. One hundred and eighty- 
two patients were diagnosed as suffering from some definite endocrine dys- 
function involving one or more glands and in each case some glandular 
apy was prescribed. The majority of subjects ranged in age from 3 fo 
years. One hundred and one were diagziosed as hypothyroid, 3 as hyperthy- 
roid, 23 hypopituitary, 2 hyperpituitary, 3 thyro-pituitary and the remaining 
50 as pluriglandular. The intelligence quotient for each individual was estab- 
lished by means of the Terman Revision of the Binet-Simon Inteiligence Test, 
the average I. Q. being 74, the lowest 30 and the highest 115. The uyP®i’' 
thyroid cases were the most intelligent, the hyperpituitary the least, in 
cases a second and third psychological rating was secured after 
to 2 years of glandular treatment. Ten of these rated lower and 12 big 
than on the first test, the greatest gain for any individual being 11 pom . 
The pluriglandular group showed the greatest gain. While the subjects p 
ited physically and emotionally from the glandular treatment, there was 
perceptible variation in their intelligence quotients. — Gertrude Hoskins. 


Detection and action of a circulatory hormone (Nachweis und 
Ki’eislaufhornions) . Frey, B. K. and H. Kraut, Miinchen. med. 

75: 763. 1928. 

The authors give a summary of their work up to the nous 

they term the circulatory hormone. It was first noted f Jh^blood 

iniection of human or animal urine regularly produced lowering ^ 
pressu?^ an increase in the amplitude of the pulse and usually an increase m 
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the heart rate. These effects last from one-half minute to ten minutes. The 
substance has some similarity to histamine, but the authors believe it is a dif- 
ferent compound. Histamine produces an increase of blood pressure in rab- 
bits and an increase in the liver volume of dogs; two effects which are not 
obtained with their material. The hormone becomes inactive when mixed with 
blood. This inactivity, however, is due not to destruction, but to a combina- 
tion with the blood. The combination can be again broken down by treatment 
with papain. The kidneys have the ability to activate the hormone when it 
is inactive. — Ralph H. Major. 


Tho influenco of endocrine secretions and of alkaloids on the permeability of 
animal membranes (Ueber den Einfluss von Inlcreten mid vegetative Giften 
auf die Permcabilitiit ticrischer Menibraner) . Gellhorn, B. and Hilde Gell- 
horn. Arch. f. d. ges. Physiol. 221: 247. 1928. 

Permeability of muscle and skin membranes to sugar is increased by 
adrenine 1:1,000,000, by thyroxine (from 1:10,000 to 1:1,000,000), and also 
by insulin. — A. T. C. 


Muscle cliemistiw under the influence of endocrine secretion and of poisons 
(Der Mnskelchemismus miter deni Einfluss von Inkreten und Giften) . Han- 
dovsky, H., Arch. f. d. ges. Physiol. 220: 782. 1928. 


Lactic acid and carbohydrate content of muscle depend, amongst other 
factors, on the adrenal secretions (especially in male animals) and the testes. 

— A. T. C. 


Endocrine factors in dementia praecox. Hoskins, R. G., New England J. Med. 

200: 368. 1929. 

Fifty-three outstanding papers in the literature are reviewed. The survey 
ieaves one with the overwhelming impression that scarcely a single detail has 
been satisfactorily established. Only a beginning has been made in determin- 
ing the significance of the possible endocrine factors in dementia praecox. 
That the sex life and habitus are frequently abnormal is fairly definitely estab- 
lished. This correlates with the fact that the primary sex glands very com- 
monly give histological evidence of degenerative changes or of aplastic devel- 
opment. The fact that similar changes are found in states other than demen- 
tia praecox signifies merely that in these conditions, too, gonad failure may 
play a role. A similar comment may be made on the degenerative conditions 
reported in the adrenals, the pituitary and the thyroid. The fact that such 
conditions are not found in all cases of schizophrenia would seem merely to 
indicate that endocrine deficiency is not the sole cause of the disease, though 
it may well be an important contributory factor. To determine the matter 
we must have many more exhaustive diagnostic studies. These must be 
rounded out by equally exacting therapeutic tests. The fact that more than 
one-sixth of all hospital beds in the United States are devoted to victims of 
dementia praecox constitutes this disorder the most insistent challenge to 
American medicine. In meeting this challenge much more work must be de- 
voted to a determination of the part played by endocrine factors in its causa- 
tion and of the possible value of endocrine substance in its treatment. 

— Author’s Abst. 


The endocrinology of tuberculosis. Obermer, E., Proc. Roy. Soc. Med. 21: 329 
1928. 

The author suggests that the endocrines hold the key position in the 
mechanism of resistance to infection. In man the glands of internal secretion 
are divided into two counterbalancing groups. It is the function of the 
katabohe” group — or glands of emergency — to react to acute infections. It 

IS the function of the “anabolic” group — or glands of conservation of energy 

to counterbalance the prolonged overaction of the katabolic group in chronic 
infections. In chronic pulmonary tuberculosis improvement is dependent on 
the predominance of the anabolic group. Clinical and biochemical evidence 
fo this effect is offered. The individual ductless glands are discussed with a 



492 . 


ENDOCRINE GENERAL 


durTnL°lifT'”S?pf ‘‘-n detecting their functional variations 

during life. The classification of cases of pulmonary tuberculosis according 

, ■; ratter than to the extent of lnng“n"aslra 

IS advocated. Emphasis is laid on the necessity for research into the hereditv 
and environmental factors which lead to injury of the ductless gllnds and 
hence lowered resistance to disease. — I. B. ^ 


CliJiitviI study of mongolian idiocy (Zur Icliiiik der Mongoloiden Idiotie) . Orel 
H., Ztschr. f. Kinderh. 44; 448. 1927. 

This study is based upon clinical observations of 95 patients, of whom 
54 were males and 41 females. Only 14 were above 10 years of age. The 
author feels that the incidence of iMoiigolian idiocy in Vienna is not very great, 
as in^a survey of two institutions housing 600 mentally defective children, 
only 5 were Jlongolian idiots, an incidence of less than 1%. There has been 
an increase in the incidence of this condition in the past few years. It has 
been found in all European races and also in Negroes and in Chinese. The 
patient was the product of the mother’s last pregnancy in 51 cases (86%) 
and of the only pregnancy in 11 instances (12%). In 59% of the cases, the 
age of the parents was between 35 and 49 years. A familial history of some 
mental deliiuiuency was found in 14 families. The condition of the thyroid 
in the patients under study revealed no abnormal findings. The cardiac con- 
dition was generally normal. There was an incurving of the little finger in 
the majority of children. The delinQuencies found were in mentality, walking 
and talking. There seemed to be a love of music. The author refers to the 
slit between the anterior and middle clinoid processes'of the sella turcica de- 
scribed by Timme but feels that the investigations of Cliff and of Gordon and 
Bell have shown that this slit is not characteristic of Mongolian idiocy. The 
treatment consisted of thyroid, thymus and pituitary e.vtracts resulting in some 
improvement in special symptoms but not in the general condition. — M. B. G. 


Endocrinu imbalance and its reaction to chronic arthritis. Pringle, G. L. K., 
Brit. M. J. 1: 751. 1928. 

The author has noticed the frequency of occurrence of rheumatoid arthri- 
tis in patients in whom an endocrine imbalance can be demonstrated. He 
quotes the experience of others who have likewise noticed this relationship. 
Especially is this true during pregnancy and the menopause. The association 
of arthritis with infections and septic foci is explained on the basis of an un- 
stable thyroid-adrenal apparatus. The effect of infections on the thyroid gland 
is well known. In a similar manner vaccines and protein shock are at times 
beneficial because they stimulate the thyroid-adrenal apparatus, “sympathetic 
fever” being one of the normal reactions of the body against infections. 

— N. A. Womack. 


Treatment of obstinate obesity. Shepardson, H. D. and R. B. Allen, California 
& Western Med. 3(}: 33. 1927. 

In the cases discussed the basal metabolism, as determined by the ordinary 
methods, was within normal limits, yet it was apparent that the actual meta - 
lism was decidedly abnormal. In each instance the diet was reduc 
level considerably below the basal requirements without impairmen ° ’ 

and a definite loss of weight resulted, beyond which further , 

unobtainable by dietary restriction alone. The subsequent addi 
indicated glandular medication resulted in further loss of weigh 
mitted an increase in the diet to a point where moderate exer P 
no untoward effect, i. e., exercises which might have been eral 

previous extremely low caloric intake. Thyroid extract was usmi a genw ^ 
stimulant to metabolism rather than to supplement a thyroid defi ^1 

the return to normal weight or to a point slightly below wi fi 

there may occur a rearrangement in the weight control mechanism wh chwm 

reLlt in a maintenance of normal stature without ° the more 

S form of treatment is not advocated in all cases of obesity, but in the mor 
Scult Tases when patients could be kept under close observation.-I. B. 
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Oil the internal secretions of the salivary glands (Sulla secrezJone interna t^elle 
ghiandole salivori). Simonetta, B., Arch. Scienze Med. 49: 10. 1927. 

After a careful and complete review of previous work in this field, the 
author describes his several experiments on rabbits deprived of parotids, sub- 
maxillary and infraorbital glands. The results, while not sufficient to deny 
endocrine activity of the glandular tissue as. a whole, suffice to exclude with 
certainty that such an activity only belongs to parotids, submaxillary and infra- 
orbital glands. — G. V. 

Functional heterotransplantation of endocrine glands (ilber d. Funktion endo- 
krinen Heterotransplantation als Keimzeichen ihrer Einheilung). Voss, H. 
B., Biol, generalis, 3: 571. 1927. 

Hitherto the result of heterotransplantations of various organs has been 
determined by microscopical methods. Voss introduces a functional test ^ to 
replace or supplement the histological test in the case of heterotransplantation 
of certain endocrine glands, such as ovary or placenta. He transplants into 
rats pieces of human placenta or ovaries of mice. The hormones, either pre- 
formed in these tissues or produced by them foliowing transplantation, call 
forth changes in the vaginal smear which are characteristic of proliferative 
processes in the vaginal epithelium like those initiated by the* follicular hor- 
mone. Within the first few days following transplantation the preformed hor- 
mone enters the host organism and here exerts its typical effects (in the im- 
mature, and in same cases also in the castrated, rat). This is followed by a 
period of rest. Voss observes that a second period of sexual activity takes 
place which begins about 10 days following heterotransplantation, reaches an 
optimum at 18-19 days and may still be noticeable as late as 36 or even 46 
days. The latest term at which some living cells were observed was 19 days 
after transplantation, in the case of the placenta, and 29 days in the case of 
the ovary. In the later periods of placental transplantation the author states 
that the identification of the remaining cells was not certain; he believes, how- 
ever, that he had to deal with Langhans’ cells. In the case of the ovary only 
some atretic follicles and interstitial cells were left. He concludes that these 
cells begin to function in the strange host organism at this relatively late 
date, after they have become adapted to the new environment. He believes, 
therefore, that the functional is superior to the histological test, as an indi- 
cator of the living condition of the transplanted tissue. — Leo Loeb. 


A new method for the stimulation of endocrine glands with radium. Wolf, 
W., Am. J. Roentgenol. 15: 520. 1926. 

Radium is distributed evenly over an area of 2 by 4 inches in a specially 
constructed applicator. Various types of filter may be interposed between the 
radium and the body to be irradiated. In every instance a hard rubber plate 
is interposed to absorb the secondary radiations. The length of time is 1 to 
15 minutes for each gland. The distance is from 2 to 15 cm. Definite results 
were obtained in irradiation of the thyroid, ovaries, pituitary, testicles, and 
parathyroids. The results with the pineal and Islands of Langerhans were 
uncertain. Small doses, 0.01 to 0.1 of an erythema dose, increase the amount 
of glandular secretion poured into the blood stream, while large doses diminish 
the output. — M. B. G. 

Concerning the active materials of the ovary (Ueber die Wirkstoffe des Ovars) . 
Biedl, A., Arch. f. Gynak. 132: 167. 1927. 

After a short critical review of the preceding work, Biedl reports the 
results obtained with the oestrous hormone in his own researches. He defines 
the unit of this hormone as that least amount which injected into castrated 
mice 3 times at 12 hour intervals produces the oestrous stages of the vaginal 
smear. He succeeded in obtaining the hormone in a water soluble form, 
highly purified from follicular liQuid, follicle walls and the remaining ovarian 
tissues by a process which depends upon the capacity of the hormone of going 
to the cathode upon electrodialysis. The clinical test showed the possibility 
of improving certain forms of amenorrhoea with small amounts injected sub- 
cutaneously and of infiuencing favorably the climacteric discomforts by oral 
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use. The dosage varied from 2-4 mouse units. In the search for the inhibit- 
ing hormone of the corpus luteum Biedl was able to find a criterion of activity 
but has not succeeded in obtaining the hormone itself. — Winter. Translated 
by J. Gagnon. 


iSotcs oil a new hormonal test for pregnancy (A propos- d’un nouveau test hor- 
monal de la gestation). Brouha, L., H. Hinglais and H. Simonnet, Compt. 
rend. Soc. de biol. 00: 1384. 1929. 

Subcutaneous injections of human urine were given immature female mice 
of G to 8 grams weight. After 5 days they were killed and examined. Defi- 
nite histoiogical changes in the ovaries and genital tract always indicated that 
the urine was from a pregnant woman. Lack of such changes was absolute 
evidence of non-pregnancy. Certain animals showed an equivocal reaction 
which left the diagnosis doubtful. Anterior lobe secretion from the hypophysis 
may bo the hormone responsible for these reactions. — J. C. D. 


Action of lixiosoliiblo extracts of testis on tho female genital tract (Action 
d’extraits orcliitiqnes liiiosolubles sur le tractus genital femelle). Brouha, 
L. and H. Simonnet, Compt. rend. Soc. de biol. 99: 41. 1928. 

Idposolublo extract of bull’s testis produces in rats precocious puberty 
with the accompanying changes in the ovary and in spayed animals a return 
of normal oestrous. — J. C. D. 


llesnlts of total ligation of the testicular iicdicle in the domestic cocK (Les 
ell'ets do la ligature totalo du pddicule tcsticnlaire chez le coq domestique). 
Caridroit, P., Compt. rend Soc. de biol. 99: 1311. 1929. 

Such ligation produces only temporary castration. Circulation is re-estab- 
lished through tho periphery and enough testicular tissue eventually survives 
to act as a testicular graft and maintain male characteristics. — J. C. D. 

Can the testis produce female plumage in spayed domestic hens? (Le testicule 
peut-il fcmiiuser le xilnmage d’nno poule ordinaire ovariectomisee?). Cari- 
droit, P., Compt. rend. Soc. de biol. 99: 1G32. 1928. 

Spayed hens showed, after moulting, cock feathering and then after two 
years a change to hen feathering. Autopsy showed the right gonad to be a 
true ovo-testis. The ovarian tissue had apparently developed later than the 
testicular. — J. C. D. 


Effect of splenectomy and pinealectomy on tho oestrous cycle in white rats 
(Action de la spldnectomio et de repiphysectomie sur le cycle oestral du I’at 
blanc). del Castillo, E. B., Compt. rend, Soc. de biol. 99: 1404. 19..9. 

Splenectomy did not affect the cycle and pinealectomy did not modify body 
growth or the age at which the vagina opened. — J. C. D. 


Reapxiearance and character of tho oestrous cycle followhig ovarian gra 
spayed white rats (Reapparition et caracteristiques du cycle oestral ap 
greffe ovarienno chez le rat blanc castre). del Castillo, B. B., Comp 
Soc. de biol. 99: 1501. 1928. 

The initial cycles beginning a week after the graft were marked by a 
shortening of the dioestrous and a prolongation of the active periods, 
cycles were normal. — J. C. D. 


Insulin and folliculine (Insuline et folliculine) . Courrier, R., Compt. rend. 
Soc. de biol. 99: 1630. 1928. 

Insulin alone does not produce oestrous in “"^/o^llfcuHne 

anv way modify the action of folliculine when ^ „ j c D. 

caLerabortion in rabbits. Insulin does not interfere with pregnaiicy.-J. 
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The inilueace of vitamia A deficiency on the oestroiis cycle of the rat. Coward, 
Katherine H., J. Physiol. 67; 26. 1929. 

A vitamin A-free diet was irradiated to generate vitamin D and fed to 
two groups of rats, (a) young whose stores of vitamin A were depleted from 
early life, and (b) mature rats whose stores were unknown but not large. 
None had had opportunity for mating. While many results on young rats 
confirm other investigations, variations from these results were so gx’eat that 
this test is considered questionable as a criterion of vitamin A deficiency. 
Mature rats, placed on the diet, shoAved normal cycles for some time, but 
finally vaginal smears slioAved only leucocytes and later only cornified cells. 
No ovarian abnormalities were found at autopsy. — C. I. R. 


E.vperimental homeoplastic transplantation of testes. Demel, R,, Arch. f. klin. 

Chir. 150: 1. 1928, 

The author deals with the question of persistence and growth of homo- 
plastic testicular transplants. In ten rats he grafted entire testes within the 
tunica vaginalis. The site of these transplants was prepared by removal of 
the normal testis. These transplants did not persist but degenerated. In 
each of 16 rats he prepared a site in the scrotum for reception of a testis graft. 
This was done by scarification of the tunica propria, thereby provoking produc- 
tion of granulation tissue. When entire testes were transplanted into such 
areas they persisted and grew. He concludes that vascularization is the chief 
difiiculty where persistence and growth are not obtained. — R. M. Oslund, 


The female se-v hormone. IX. Possible significance of the rodent vaginal spread 
reaction in the male blood. Prank, R. T., M. A. Goldberger and L. C. Mc- 
Gee, Am. J. Obst. & Gynec. 16: 387. 1928. 

In 60 blood samples from 47 male patients, 3 gave a threshold reaction by 
means of vaginal smear test in the spayed mouse, and 4 gave a doubtful (weak) • 
reaction. All attempts to obtain a positive reaction with testicle extracts have 
proved negative, including testicle extracts which increased the growth of 
combs, Avattles and ear lobes of capons. In spite of the positive reactions from 
male bloods, we consider the rodent vaginal smear reaction specific for the 
female sex hormone. No explanation is as yet offered for the occasional posi- 
tive reaction in the blood of males. — R. T. Prank. 


The effect of .v-radiation on the spcraiatogenesis of the guinea-pig. Gatenby, 
J. B., Proc. Roy Soc. 104: 351. 1929. 

The effect of roentgen rays on cell mitosis is due to the destruction of 
lipoidal substances necessary for mitosis. The centrosome does not seem to he 
sensitive to the rays. — B. L. 


Experimental overfeminizing and its effect on the sex of the offspring (E.xperi- 
mentelle Hyperfeminierun und ilu* Einfluss auf das Geschlect der Nachkom- 
menschaft). Gostimirovic, D., Biol Zentralbl. 49: 24. 1929. 

Working on white mice, with a series of 60 control and 92 treated females, 
this investigator found that suhcutaneous injection of an ovarion hormone, 
(Polliknlin-Menformon) was folloxved by an increase of approximately 20 per 
cent in the ratio of males to females of the offspring. It is suggested that 
enlargement of the uterus at oestrus resulting from administration of the hor- 
mone favored the presumably more motile male-determining sperms. The 
results also make it more probable that the female white mouse is homogametic- 
while the male produces two kinds of sex-cells. — E. P. D. 


Ovari.nn extract after artificial menopause. 
J. 35: 180. 1928. 


Haultain, W. P. T., Edinburgh M. 


In practice, ovarian extract by mouth reduces the unpleasant symptoms 
If this is supplemented by injections of ovarian extract, the results are better’ 

— -J. C. D. 
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Tho ocstrous lioi'inouo iu the urine of pregmint cows. 
Meyer, Free. Sec. Exper. Biol. & Med. 20: 586. 1929 


Hisaw, F. L. and R. K. 


In the urine of pregnant cows the amount of the oestrous producing hor- 
mone increases as pregnancy progresses. In general in the later days of preg- 
nancy great amounts of the hormone may be excreted. One cow on the 280th 
day of pregnancy excreted more than 6,000 rat units. Within the first 24 hours 
after parturition, little or no hormone was eliminated. — M. 0. L. 


Observations on inciiopausu; cfTects of various ovarian prepai’ations on symp- 
toms of mciiopauso and on basal metabolism. King, J. T. and Ellen Patter- 
son, J. A. M. A. 91: 1423. 1928. Abst., A. M. A. 

The effects of various ovarian preparations on symptoms of the menopause 
and on basal metabolism were studied. The authors concluded that corpus 
luteum and whole ovary by mouth and follicular extract subcutaneously are 
probably useless in tho relief of symptoms of the menopause. Bromide or pheno- 
barbital or a combination of the two is distinctly helpful in the treatment of 
such symptoms, probably not specifically but as general mild sedatives. Corpus 
luteum may raise a low metabolic rate in a patient at the menopause, but this 
effect is not sufficiently striking or constant to warrant definite conclusions. 
Fresh whole gland and follicular extract seemed to have no significant effect on 
basal metabolism. 


Tho action of tbo ovarian borniono on glycemia in normal dogs (L’action de 
rbormono ovarlenno sur la glyccmic du cblcn normal). Rathery, F., R. 
Kourilsky and S. Gilbert, Compt. rend. Soc. de biol. 99: 529. 1928. 

In bitches, folllculine increases the glycemia produced by feeding fasting 
animals 20 grams of glucose. In males, the blood sugar is reduced. — J. C. D. 


Now experiments on cxperinicutal bcrinapbroditisin and the antagonism of the 
se.v glands (None Uutersuchungen iiber expcrimentellen Heimiaproditismus 
und fiber den Autagouisnms der Gcscbleclitdrfisen) . Lipschiitz, A., Arch, 
f. d. ges. Physiol. 221: 439. 1929. 

Ovaries intrarenally implanted into 14 male guinea-pigs with intact testes 
gave in 3 cases an ovarian effect on the mammary apparatus; in 2 animals a 
secretion of colostrum and milk resulted. — A. T. C. 


Experimental therapeutics of ocstrous failure (Experimentelltherapeutische 
Studien an Weibeben mit spontaner Zyldusinsufiiziens). Loewe, S., H. E. 
Voss and E. Paas, Endokrinol. 1: 323. 1928. Abst., Physiol. Absts. 13: 664. 

Transplantation of anterior pituitary into female mice in which cessation 
of the sexual cycle has spontaneously occurred almost invariably brings on an 
oestrous period. The effect is independent of the amount of gland substance 
transplanted. Tyramin, histamine, and a synthetic zykloathanamin are unao e 
to produce this result. 


Pseudohermaphroditism (female type predominating) . Manning, J. B., S. Rob. 
inson and N. H. Brush, Am. J. Dis. Child. 35: 862. 1928. 

The patient was an eleven-year-old child showing external genitalia of 
both sexes. Pubic hair appeared at ten years of age and enlargemen ^ 

mammary glands two months previous to the time of mao mibic 

moderate hypertrichosis on the upper lip, both arms and thig . 
hair was triangular in distribution with an abundance of -g 

phallus was 7 to 2 cm.; the body consisting of two corpora a 

was a tiny meatal non-patent opening at the tip of the glans with, 

hypospadia. The vaginal opening was of ut iith appar- 

performed to determine the true sex revealed a rudimentary ut P ^o 

ently normal tubes and ovaries, one ovary showing a con- 

masLs were felt in the region of the kidney. The sex of the child was^co^^ 

sidered as female and the phallus in the corpora 

the latter showed erectile tissue, but nothing distinctive as to s - 

cavernosa. — M. B. G. 
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The effect on growth and metamorphosis of feeding ovarian tissue from normal 
(laying) and brooding hens to frog tadpoles (Der Einfluss der Zurfuhr von 
Ovarium der normalen Henne und der Bruthenue anf das Wachstum und die 
Metamorphose der Kualquappen dwes Prosches) . Moschini, D. G., Endokrin- 
ologie, 3: 29. 1929. 

Eighty-six tadpoles were divided into 4 groups. _ Group 1 were fed beef 
heart and normal ovary; group 2, beef heart and ovarian substance from brood- 
ing hens; group 3, beef heart and normal hen flesh; group 4, beef heart and 
flesh from brooding hens. Both ovary and flesh from brooding hens produced 
earlier development than that from a normal or laying hen. The ovarian tissue 
in both cases caused earlier development than the flesh. — B. C. 


The effect of the corpus Inteum on the continuance of pregnancy (Rapporti fra 
funzione del corpo luteo ed evoluzione della gravidanza) . Ottorino, Da Re, 
Arch, di flsiol. 26: 243. 1928. 

Rabbits, in which the stages of pregnancy were known, were used to deter- 
mine whether the ablation of the corpora lutea affected the continuance of 
pregnancy. Three animals were ovariectomized at 10 days of pregnancy and 
4 animals at 20 days of pregnancy. All 7 aborted their young in from 2 to 6 
days after the operation. Six control animals, 3 of which were in 10 days of 
pregnancy and 3 in 20 days of pregnancy, were opened laterally, followed by 
manipulation of the uterus and ligation of the ovarian peduncle. There was no 
abortion in the control group. In other experiments the destruction of the 
corpora lutea by cautery in 8 animals which were in 10, 11, 20, 21 and 22 
days of pregnancy aborted their young in all cases. Three control animals in 
10, 11 and 22 days of pregnancy received similar treatment, except portions of 
the stroma of the ovary were cauterized instead of the corpora lutea. Two of 
the controls gave birth to living young and one aborted after having contracted 
peritonitis from the operation. The presence of only 2 corpora lutea at the 
tenth day of pregnancy was sufficient to prevent abortion, while in another 
animal the presence of parts of corpora lutea were not sufficient to prevent 
abortion. The cauterization of the corpora lutea of one ovary and not the 
other seemed to cause abortion. The ovary, more particularly the corpus 
luteum, influences the normal development in pregnancy. — Earl Herrick. 


On ovarian regeneration and the oestrous cycle in white rats (A propos de la 
regeneration ovarienne et des modifications periodiques de I’epithelium 
vaginal chez le rat blaiic). Pailot, G., Compt. rend. Soc. de biol. 99: 1333. 
1929. 

Total ovariectomy was performed on a dozen animals 60 to 90 days old. 
In 3 rats oestrus reappeared at the end of 6 months. Two of these showed 
regenerated ovarian tissue and. the other none. Ovarian tissue may regenerate 
from the ovarian site and oestrus may occur without ovarian tissue being 
present. — J. C. D. 

The functions of the corpus lutenm. I. The niechanisin of oestrus inhibition. 
II. The experimental production of placentomata in the mouse. III. The 
factors concerned in the development of the mammary gland. Parkes, A. S., 
Proc. Roy. Soc. B. lOI: 171. 1929. 

The corpus luteum was shown to be responsible for the oestrus inhibition 
during lactation in the mouse. Alkaline extracts of the anterior pituitary gland 
inhibit the oestrus cycle in the mouse due to the formation of lutean tissue. 
In mice sterilized by x-rays in which there were no organized follicles, the alka- 
line extracts of the anterior pituitary gland luteinised the remaining tissue 
which resulted in oestrus inhibition. Placentomata were produced in the mouse 
during pseudo-pregnancy, lactation, and during the inhibition of oestrus pro- 
duced by anterior pituitary extract, whereas during normal dioestrus and in 
x-irradiated females it could, not be produced. The luteal phase of pseudo- 
pregnancy in a non-pregnant rabbit was prolonged to the length of true preg- 
nancy with anterior pituitary extract. This caused the final phase of mammary 
growth, thus showing that no foetal factor is involved in the complete develop- 
ment of the mammary gland. — E. L. 
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Notes ou testicular grafts in sheep (Experiences et observations relatives a la 

gieefc tcsticuhurc chez lo inouton). Porcherel, A., J. Th^venot and Perraud 
Compt. rend. Soc. de biol. 99; 1752. 1928, evenoc ana r'erraud, 

Grafting testicular tissue from one variety of sheep into another produced 
changes in length and weight of wool. This is a possible method of improving 
the yield from inferior varieties of sheep. — J. C. D. PS 


Inlluenco of sox hormones (male) on the biisal metabolism in dogs (Iniluence 
des hormones sexucllcs [testiculaires] sur le metabolisme basal chez les ani- 
maux). Ptaszek, L., Compt. rend. Soc. de biol. 99: 929. 1928. 

Following castration, dogs show a fall in basal metabolism. After about 
three weeks there is a rise to the normal rate, followed six weeks later by a 
steady fall to about G5 per cent of the normal rate. This persists but can be 
temporarily brought back to approximately normal by subcutaneous injections 
of testicular extract. — J. C. D. 


Some interrelations of sexuality, reproduction and internal secretion. Riddle, 
O., .T. A. M. A. 92: 943. 1929. Abst.. A. M. A. 

In a study of some interrelations of sexuality, reproduction and internal 
secretion. Riddle asserts that it is now becoming clear that the specific con- 
ditions under which genetic factor operates and develops have an equal value 
with the genetic factors in the determination of anything that can be called 
heredity. The factors distributed by germ cells set limits to the nature and 
appearance of adult characteinstics; so do specific conditions. The matter of 
the control of any characteristics can be approached from either of these two 
sides. Many different studies during the last decades have helped to prepare 
the way for this new point of view. But the complete control and reversal of 
sex in several forms — with its implication of the theoretical possibility of its 
control everywhere — together with the probable identification of the particular 
and specific condition (metabolic rate) which here completely overrides the 
iniluence of the genetic factor — these events have adequately demonstrated the 
possibility of making either of many different types of individual out of identical 
germinal material. Heredity is controlled whenever and wherever development 
is controlled. Medical science will, for example, doubtless soon be provided 
with a relatively pure preparation of a hormone of the anterior pituitary with 
which the infant can be made sexually mature, as has been done already in the 
rat, mouse and bird. Of course, this agent will not be used precisely thus, 
but the advent of this specific agent sharply illustrates one type of specific con- 
dition with which one can overcome the might of heredity; and future research 
•is sure to provide this and other types in such variety as will bring to medicine 
a new kind of beneficent power. 


Ovarian sarconui in a child associated with sexual precocity. Southam, A. H., 
Brit. M. J. 1: 661. 1928. 

Malignant tumor of the ovary in subjects under 10 years of age is remark- 
ably rare. The author reports the case of a girl who, at the age of 2 years 
and 10 months, had some vaginal hemorrhage lasting three days. Shortly after 
this a swelling Avas noticed in the abdomen. A firm, rounded, and freely 
mobile mass the size of a cricket ball Avas felt rather to the right of the mid- 
line and beloAV the umbilicus. A second vaginal hemorrhage occurred twenty- 
eight days after the previous period. There Avas distinct enlargement of botn 
breasts, conforming to the adult female type, and in addition there Avas a 
marked development of the pubic hair. The tumor of the right ovary and tne 
right Fallopian tube Avere removed intact. There Avere no evidences of meta 
tases. The uterus appeared large for the child’s age; the 1®/*^ f 
were normal. The tumor weighed 225 grams. Microscopically, it had tne 
structure of a small, round-celled sarcoma in Avhich there Avere numerous ar 
of hemorrhage. There were no remnants of ovarian tissue 
nneration tAVO and a half years before, the breasts decreased in size, no fu 
Sstruation occurred, and the pubic hair fell out. There has been no evi 
dence of recurrence or metastases. — H, L. 
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The biological actions of the female sex honnone (Ueber die biologischen Wir- 
kungeu des weiblichcu Sexualhormons) . Steinach, E,, M. Dohrn, W. Schoel- 
ler, W. Hohlweg and W. Faure, Arch f. d. ges. Physiol. 219: 306. 1928. 

A concentrated placental 6.xtract has been prepared, equivalent to 50,000 
mouse units per gm., and from it an aqueous solution can be made containing 
500 mouse units per gm. Details of the preparation are not given in this paper. 
The increased tissue circulation in the mammary apparatus caused by admin- 
istering this endocrine preparation is due to lowering of tonus in the peripheral 
vessel walls. The areola and mamilla of the albino guinea-pig are especially 
suited to test such preparations. The mammary apparatus of the normal virgin 
female is developed at about 17 weeks. It can be produced in infantile cas- 
trates after three weeks’ treatment with the endocrine preparation (at the age 
of 7 weeks). The hyperemia is visible at the third day of treatment and can 
be employed as a biological test for the potency of the hormone. Histological 
effects on mammae and uterus are described. — A. T. C. 


The changes in the ovaries and other organs of animals injected with various 
ovarian substances. Zerada, M., Japan M. World, 7: 233. 1927. 

Follicular fluid and autolysates of corpus luteum and interstitial gland 
were injected intfaperitoneally into adult female rats. All of the materials 
injected caused a degeneration of the interstitial gland of the ovary, and inter- 
fered with the normal development of follicles. Mature follicles were caused 
to rupture, and immature ones to develop into cystic follicles. The ovaries of 
young animals were but little influenced by the autolysates and follicular fluid. 

— M. O. L. 

Concerning the primateship of the ovum (Ueber das Primat der Eizelle). West- 
man, A., Acta obst. gynec, Scandinav. 1: 166. 1928. 

Previous theoretical considerations of other authors are discussed with 
reference to the possibility that ova in transit might influence the development 
of corpora lutea and corresponding changes in the endometrium. The author 
has been able to eliminate all influence e.xerted on the e.xperimental animal by 
the ova east off at the time of follicle rupture by doing bilateral salpingectomy 
on rabbits when all ova are located in the tube on their way to the uterus. In 
spite of this procedure the corpora lutea as well as the uterine mucous mem- 
brane have, anatomically, passed through exactly the same cyclical development 
as that found in so-called pseudo-pregnancy. The experiments show that the 
development and function of the corpus luteum are not conditioned by products 
of absorption from ova liberated from the follicles. Four illustrative experi- 
ments are cited. The experiments were carefully controlled. The results seem 
conclusive. — J. P. P. 


Histolo^' of ectopic testes. Intei-stitial tissue and secretory phenomena (His- 
tologie du testicule ectopique. Tissu iuterstitiel. Phenomenes secretoires) . 
de Winiwarter, H.. Compt. rend. Soc. de biol. 99: 645. 1928. 

Two cases, of subjects 23 and 40 years old, are described. There was 
atrophy of the interstitial tissue in both cases. — J. C. D. 


Constipation treated with pituitrin. Ambrose, C. D., Pennsylvania M. J. 32: 

428. 1929. 

This is a brief discussion, with two illustrative cases, on the use of pituitrin 
in intestinal sluggishness. In comparison with eserin it may be said that pitui- 
trin is more prompt and violent, while eserin presents an effect of much longer 
duration. — I. B. 


Hypophj'seal “Geographical skull” (Ueber hj-pophysaren Landkaiffenschadel). 
Brehme, T„ Ztschr. f. Kinderh. 46: 401. 1928. 

The present case is in a boy q^f 4% years who, following a mild trauma, 

presented softening of the skull bones and symptoms of diabetes insipidus an 

increased thirst, increased urine output and a urine with a low specific gravity 
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in Nad excretion. The administration of pituitriu was fol- 
diminution in diuresis, but not in thirst. Novasurol produced a 
diminution in thirst, an increase in urine Nad concentration and a lowering 
of the serum NaCl. The patient was on a salt-free diet. — M. B. G. 


ccvunii c.vtnicts of anterior lobe of hypopliysis (Sur 
Ic «iode d action de certains extrsnts du lobe anterieur d’hypophyse) . Brouha, 
L. and PI. Simonnet, Compt. rend. Soc. de biol. 90: 759. 1928. 


E.xtracts, both acid and alkaline, were injected into rats. One to six doses 
were given. The onset of oestrous was delayed in young animals and in adults 
oestrous was suspended. The authors assume that this is due to an accentua- 
tion of the effect produced by the corpora lutea. — J. C. D 


The role of the anterior pituitary in compensatory ovarian hypertrophy, Engle 
E. T., Anat. Rec. 37: 275. 1928. 

Unilaterally ovariectomized and normal mice and rats were given the same 
number of daily homeotransplants of the fresh anterior lobe. The weights of 
the ovaries wore compared with those in untreated unoperated and untreated 
ovariectomized litter-mates. The remaining ovary from unilaterally spayed 
animals which had the same treatment as the unoperated animals was found 
to weigh approximately twice as much as the combined ovarian weight in the 
unoperated, treated animats. Variations in ovarian weights of the treated 
animals occurred due to physiological limits of response of an organ to increased 
stimuli, as well as to constitutional factors. In the mouse and rat, at least, it 
is shown that the anterior lobe of the pituitary furnishes the stimulus for both 
tlio structural and the functional hypertrophy of the ovary observed in these 
experiments. — Author’s Abst. 


The olfcct of daily transplants of tho anterior lobe fi'om gonadectomized rats 
on inunaturc test iuiimals. ' Engle, E. T., Am. J. Physiol, 88: 105. 1929. 

The ovarian response of immature mice and rats following the daily trans- 
plantation of the fresh anterior hypophyseal lobe taken from gonadectomized 
rats is significantly greater than the response to anterior lobe transplants from 
normal animals. There is no sex difference in the biological potency of the 
glands of gonadectomized donors, and no significant difference as regards the 
age of the donor at the time of gonadectomy. While the pituitary of the 
gonadectomized animal is larger than that of the normal, the ovarian response 
to the former is so great that storage of the gonadal-stimulating factor is 
thought to occur. These data offer further evidence which points to a gonadal- 
pituitary “releasing mechanism,” the presence of the gonad being the prime 
factor involved in the release of this hormone from the organ of origin. 

— Author’s summary. 


Impairiiieut of the birth mechanism due to hormones from the anterior lOTO- 
physis. Evans, H. M. and Miriam E. Simpson, Proc. Soc. Exper. Biol. & 
Med. 36: 595. 1929. 

A hormone of the anterior hypophysis (distinct from the growth hormone) 
which causes precocious maturity in young female rats, also causes 
lutein tissue in the ovary. This substance also causes interference witn tne 
birth mechanism by prolonging pregnancy 2 to 3 days. M. 0. L. 


Stimulation of placentoma reaction in virginal endometrium ^ ^eatm^t with 
Srior hypophyseal hormone. Evans, H. M. and Miriam B. Simpson, Proc. 
Soc. Exper. Biol. & Med. 26: 597. 1929. 

The anterior hypophyseal hormone which 
onf tViP immature ovary has the same stimulating effect on p 

tures were present in the young ovaries. — M. O. L. 
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Therapeutic experiments with pituitrin in gastric atony o£ nurslings and infants 
(Therapeutische Versuche mit Hypophysin bei Magenatonie iin Sauglings- 
und lUndes-alter) . Koenigsberger, E. and \V. Mansbacher, Ztschr. f. Kin- 
derh. 44: 265. 1927. 

Studies were carried out in cases of chronic gastric atony, habitual vomit- 
ing, marked loss of appetite and marked motor insufficiency of the stomach in 
dystrophic infants and also in cases of acute gastric atony in any type of child 
with an acute infection. In addition to the hypodermatic administration of 
pituitrin, the treatment consisted of lavage, rest period and then gradual in- 
crease in feeding. The dose of the pituitrin was 1 cc. after meals, following a 
three-hour rest. Pituitary extract was used because of its action on unstriped 
muscle. It was found to act as a gastric stimulant in small doses and as a 
deterrant in large doses. The authors consider it a valuable therapeutic agent 
in the treatment of gastric atony. If the pituitrin itself is ineffectual, it may 
be combined with either adrenalin or atropine sulfate, the combination of pitui- 
trin and atropin being found more efficacious. The dosage will at times depend 
on individual tolerance. — M. B. G. 

Histological evidences of colloid absorption directly by the blood vessels of 
pars anterior of the human hypophysis. Rasmussen, A. T., Quart. J. Exper. 
Physiol. 17: 149. 1927. 

Prom the literature, which is reviewed, one is given the impression that 
the presence of colloid in the blood vessels of the hypophysis is not an uncom- 
mon occurrence. As a result of systematic examination of a hundred normal 
adult hypophyses (mostly ipales from cases of sudden accidental death) with 
oil immersion lens, only two. showed any evidence of colloid in the blood ves- 
sels. Colloid was especially abundant in the blood spaces of the anterior lobe 
and in the veins of the capsule and of the infundibular stalk in a young, preg- 
nant female. The method by which the colloid entered the blood stream is 
not evident. This study indicates that colloid is seen in the blood vessels of 
the hypophysis in only a few per cent of normal cases. — Author’s summary. 


■Suprapituitary tumor (?). Schlesinger, B., Proc. Roy. Soc. Med. (Sec. Dis. 

Child.) 21: 217. 1927. 

The case described occurred in a girl of 9 years, whose congenitally large 
head became increasingly more out of proportion to the size of the body. The 
circumference of the head was 24% inches. Hydrocephalus and closed fon- 
tanelles were present. There was a deep optic neuritis and a double extensor 
response. Visual fields were peripherally diminished. X-ray examination 
•showed the sella turcica to be much enlarged, deepened and rounded, and the 
•clinoid processes were not visible. — I. B, 


The effect of infantile and foetal anterior lobe transplants on infantile gonads 
(Tiere.vperimentelle Untersucliungen iiber die Wirkung infantilen und fetalen 
Hypophysenvorderlappeuhomions auf infantile Keimi-iisen). Siegmund, H. 
and A. Mahnert, Miinchen. med. Wchnschr. 75: 1835. 1928. 

The activating influence of the anterior lobe in the gonad is demonstrable 
by means of transplants from foetal and infantile sources. Anterior lobes from 
foetal and suckling calves gave positive reactions when implanted into young 
female mice. Transplants also gave positive results when taken from human 
foetuses from the fifth or sixth to the tenth lunar month, a gland from a single 
foetus being transplanted to the test mouse. — B. T. Engle. 


Experimental evidence regarding the role of the anterior pituitary in the devel- 
opment aud regulation of the genital system. Smith, P. E. and E T Enale 
Am. J. Anat. 40: 159. 1927. ’ 

Daily transplantations of mammalian anterior pituitary tissue induce pre- 
cocious sexual maturity in female rats and mice at approximately half the age 
that maturity normally occurs. This precocious maturity is evidenced by the 
changes in the genital tract characteristic of normal sexual maturity and also 
by mating. The ovaries weigh considerably more than those of animals ma- 
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turmg normally, having a greatly increased number of normal follicles and 
corpora Superovulation is induced, as many as 48 ova occurring in a single 
tube The uterine weights equal those of normally maturing aniSals Trans- 
plants from immature and senile animals are effective. Immature but not 
mature, males respond to the transplants. The testes, however, exhibit a 
lesser response than remaining parts of the genital tract. The transplants act 
dnectly on the gonads and through them on the other genital organs. Trans- 
lilantations of glands other than the anterior pituitary do not hasten sexual 
development nor have glandular extirpations, except of the gonads, interfered 
with the effectiveness of pituitary transplantations. The ovaries of adult females 
show a profound response to the transplants. Cystic follicles occur in adult 
treated rats. The findings in treated normal animals harmonize with those 
secured from hypophysectomy and a replacement therapy. It is concluded that 
a hormone of the anterior pituitary is responsible for follicular development. 
TliG bcuriiig of this on the cmisnciou of atresia, ovulation, compensatory gonadal 
hypertrophy and cyclic changes of the genital tract is discussed. — P. El. Smith. 


A lucthoil for early diagnosis of bitemporal heiuiiuiopsia in tumors of the pitui- 
tary (Eino Methodo zur Fx'iilidiagnoso dcr biteinporalen Hemianopsie bei 
Hypopliysentumoren). Wiesli, P., Schweiz, med. Wchnschr. 58: 479. 1928. 

The author utilizes a modification by Vogt of the Bjerrum method for the 
delineation of visual fields. Using the Forster, Bjerrum and Vogt methods in 
a series of cases, he demonstrates that the latter will detect hemianopsias that 
are not recognized by the others. He regards the method as capable of defining 
pituitary or other brain tumors in an incipient stage before fiuoroscopy yields 
definite results. Several fields are reproduced and several illustrative case 
protocols included. — A. W. R. 


Acromegaly; amyotrophic lateral sclerosis. Worster-Drought, C., Proc. Roy. 

Soc. Med. 23: 1. 1928. (Clin. Sec.) 

The patient was a male of 54 years whose chief complaints were headache, 
Aveakness, enlargement of the hands and defective vision. The onset about six 
years ago was associated AVith unsteadiness of gait, occasional headaches and 
visual impairment. A year later both hands became enlarged and Aveak, and 
later the head Avas increasing in size. During the past tAvelve months the head- 
aches became very intense, Avith increasing droAvsiness. The voice too became 
less clear and there Avas dysphagia. The pulse rate was 64, blood pressure 
100/70, Avith subnormal temperature. X-ray examination revealed general en- 
largement and thickening of skull bones Avith the pituitary not definitely en- 
larged but irregular in outline. There Avas a calcified pineal body and a general 
enlargement of the small bones of the nose. Considerable bony proliferation 
in the joint betAveen 11th and 12th dorsal vertebrae was observed. Mentally, 
the patient Avas lethargic and irritable and exhibited a very poor memory. There 
Avas more evidence in favor of acromegaly than of atypical ^ Paget’s disease. 
The other feature of interest Avas the association, probably accidental, of amyo- 
trophic lateral sclerosis. — I. B. 


Tavo cases of suprapituitai’y tumor (Adamantinoma). Wyllie, W. G., Proc. Roy. 

Soc. Med. 33: 163. 1928. (Sec. of Laryngology.) 

The first patient Avas a girl of ten Avith a history of headaches, chiefiy fron- 
tal, shaking of the hands for tAvelve months, and increasing obesi^. inere 
was no visual complaint or increase of thirst or of micturition. Both optic 
discs showed papilledema. There was tremulousness in Avalking and m tlie use 
of her hands. A skiogram of the skull showed advanced erosion ^ 
?urS. The second patient was a girl of 21 who had always been fat but who 
Sloped excessive obesity at the age of 15 years She showed no sexual 
ilistronhv Both discs showed secondary optic atrophy with a slight g 
SmS ThSe was some restriction of the visual fields most parked in the 
Jlmporll veins. A skiogram of the skull showed marked erosion of the sella 
turcica, with calcification above. I. B. 
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Anterior lobe and ovary (Hypophysen Vorderlappen und Ovarium). Zondek, 
B. and S, Ascheim, Arch. £. Gynak. 130: 1. 1927. 

The authors attempted to affect the sex organs of mice by implantation of 
various endocrine tissues. Only implantation of the anterior lobe of the hypo- 
physis gave positive results. A single implant of anterior lobe, taken from 
the beef or the human of either sex induced sexual maturity in from eighty 
to one hundred hours in female mice. This hormone acts only on the ovary; 
the uterine response is dependent upon the ovary. — E. T. Engle. 


Ovulation ta pregnancy brought about by anterior pituitary hormone (Ovula- 
tion in dcr Graviditiit ausgclost durch HjTpophysenvorden lappenhormon). 
Zondek, B. and S. Ascheim, Endokrinol. 1: 10. 1928. Abst., Physiol. Absts. 

13: 664. 

Under the influence of the active principle of the anterior lobe of the pitui- 
tary body the ovary of the pregnant mouse is stimulated. Follicles ripen and 
burst and ova reach the Fallopian tubes, and in some cases show chromatin 
filaments in the nucleus. Corpora lutea are formed in the ovary, and some- 
times a living foetus in the uterus. 


High carbohydimte diet in under-nourished diabetics (Kohlehydrat-mastkuren 
bei teutererniihrten Zucherkranken) . Adlersberg, D. and O. Forges, Wien, 
klin. Wchnschr. 41: 1298. 1928. 

While previously the authors noticed improvement of tolerance of diabetic 
patients by the use of heavy protein or carbohydrate diets which were poor in 
fat, now they find as best routine a low fat, high carbohydrate diet, and give 
at the same time plenty of insulin to get the patient sugar free. The basis for 
this procedure is the change of a fatty liver of the diabetic into a glycogen- 
rich liver. The diet used is as follows: 200-250 gm. meat (weighed after cook- 
ing), 3 eggs, 50 gm. fat and enough carbohydrates to make up 3000-4000 
calories. Any carbohydrate can be used, even sugar. The patient is kept on 
this diet 2-4 and even more weeks. This is enough insulin to render the pa- 
tient aglycosuric; during this course the Quantity of insulin required decreases 
rapidly, and the patient gains markedly in weight. After this there usually 
follows considerable improvement of the patient’s tolerance. Thus, for in- 
stance, where at first the sugar output was 35 grams and urine acetone one 
plus, the sugar and acetone disappeared. — ^H. J. J. 


Danger in the postoperative use of insulin. Andrews, E. and K. Reuterskiold, 
Surg. Gynec. Obst. 47: 665. 1928. 

In postoperative acidosis and dehydrated conditions glucose and water are 
needed, but insulin is contra-indicated. — A. T. C. 

Case of fatty atrophy following insulin injections. Awrounin, H., Proc. Roy. 
Soc. Med. 23: 156. 1928. (Clin. Sec.) 

A female aged 56 years had suffered from diabetes mellitus for 15 years. 
Her urine had been intermittently sugar free, but she did not keep to a strict 
dietary. Insulin therapy was begun in March, 1927, 20 units twice daily being 
injected into the arms, more or less in the same area each time. A year later 
she noticed a dimpling of the arms in the injection area. An examination of 
the well covered arms shoAved a deep depressed area on each side at the point 
of injection below the insertion of the deltoid, where the subcutaneous fat 
seemed to have entirely disappeared; skin and underlying muscles appeared 
perfectly normal and were not adherent; the function of the arm Avas not im- 
paired. The thighs shoAved an early stage of same lesion. — I. B. 


Spontaneous hnmglycemia (Hj-poglycemie spontanee). 
9: 755. 1928. 


Azdrad, E., Mddicine, 


Numerous cases shOAv the existence of spontaneous hypoglycemia, but its 
mechanism is not understood. — Author's Abst. 
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^ “,"^1 glycosuria in normal and diabetic cases (Reclierches 

sui la oljctumo ct al glycosurie clicz riioninie nonnal et cliez les diabeticiuesl 
Bacaloglu, C. and S. Strugariu, Compt. rend. Soc. de biol. 09: 1175. 1929 ' 

erams of sugar per 1000 cc. of blood in normals. The 
output of sugar in the urine was 40 to 85 mgm. per day. There was no close 

dfaScT— J^c'" d“ “ 0 ™als or 


Trcatineiit of diabetes with special refcreiico to accessoi-y foims of treatment. 

Bartlett, W. M., Ann. Int. Med. 2: 334. 1928. 

This^ paper is a criticism of the use of myrtillin, synthalin and glukhor- 
eflicacy of myrtillin is questioned because it is usually used in 
nuld diabetes, and there may be increased tolerance to carbohydrate which is 
not due to the treatment. The action of myrtillin is uncertain and unreliable. 
Synthalin always causes a loss of weight and lowers the blood pressure. Gluk- 
hoi meat owes its action to the synthalin which is added during the process of 
manufacture. — ^E. L. 


Unusual increase of carbohydi-ato tolerance in case of juvenile diabetes. Blais- 
dell, E. R., J. A. M. A. 91: 960. 1928. Abst., A. M. A. 

A child, 11 years of age, showed symptoms of diabetes for only two weeks, 
went into coma and was saved by large doses of insulin. A few months later 
she was able to discontinue the insulin on an 1800 calory diet, containing 80 
gm. of carbohydrate. After one and a half years she was still sugar-free with 
a normal blood sugar, without insulin. The disease was apparently of such a 
short duration when coma occurred that very little destruction had probably 
taken place in the islands of Langerhans, and a large percentage of their cells 
were given an opportunity to regenerate. 


The use of iiisuliu in an out-patient department. Blotner, H., New England J. 
Med. 200: 491. 1929. 

This is a presentation of methods for treating diabetics Avithout hospitali- 
zation. Forty-eight cases Avere treated and all except 10 shoAved satisfactory 
results. — J. C. D. 


The action of insulin on the pel-fused manunalian liver. Bodo, R. and H. P. 

Marks, J. Physiol. 05: 48. 1928. 

Improved technic is described for perfusing the liver of a dog Avith blood 
from the same dog containing additional dextrose. Insulin in varying doses 
Avas added after perfusion Avas Avell under way. Portions of liver Avere removed 
as desired for determination of glycogen content. In normal, starved and fat- 
fed animals, glycogen storage was observed in the absence of insulin, but the 
latter stopped storage or speeded decomposition of glycogen. Adrenalin caused 
rapid decomposition even after previous administration of insulin. The authors 
suggest that the isolated liver does not respond as it does when in cooperation 
Avith other organs in the Avhole animal. — C. I. R. 


The relation of synthalin to carbohydrate metabolism. Bodo, R. and H. P. 

Marks, J. Physiol. 65: 83. 1928. 

A study of synthalin administration in rabbits. While insulin does not 
normally reduce liver glycogen to extreme Ioav levels, synthalin 
lOAV levels so that the liver does not respond to adrenin and shoAVs evidence o 
toxic effects A hypoglucemia is produced which is due to neoglycogene i • 
In hypoglucemia after insulin there is increased muscle neoglycogenesis while 
synthalin causes muscle glycogenolysis. In addition, there f 
Sic acid with the respiratory quotient above unity, and a fall in bio P 
sure, also decreased oxygen consumption. — C. I. R. 



PANCREAS 


505 


Diabetes luelUtus in the negro race: A study of one hundred consecutive cases. 
Bo\Ycock, H. M., South. M. J, 21: 994. 1928. 

Negroes of all degrees of pigmentation are subject to diabetes. Females 
are more subject to it than males. It appears at an earlier age in adult negroes 
than in whites. Obesity precedes it frequently. It is usually mild. Lues does 
not seem to be a predisposing factor. — J. C. D. 

Growth studies of cliildreu with diabetes meilitus. Boyd, J. D. and M. V. Nel- 
son, Am. J. Dis. Child. 35; 763. 1928. 

This report of five years’ observation of diabetic children confirms the re- 
sults obtained by others and indicates that if uncomplicated diabetes meilitus 
is adequately controlled, it does not prevent satisfactory growth. Such con- 
trol implies approximation and maintenance of normal blood sugar values and 
an adequate diet. The growth response of these carefully regulated diabetic 
children is greater than that of groups of non-diabetic children. This would 
suggest that the present concept of the rate of normal development for a healthy 
child may not equal his optimum, and that this may be better approximated by 
careful dietary regulation throughout childhood. — M. B. G. 

The effect of insulin on acetonuria. Burn, J. H. and A. W. Ling, J. Physiol. 65: 
191. 1928. 

Rats were fed a high fat diet and acetonuria determined on 24-hour sam- 
ples. Previous observations on seasonal variations in ketonuria were eon'- 
firmed, this being much greater in summer. After insulin, ketonuria was aug- 
mented. In winter there was an increased liver neoglycogenesis on a fat diet, 
without muscle glycogenolysis or increased total urinary nitrogen. Insulin 
delayed the increased liver neoglycogenesis, which corresponded to the period 
of augmented ketonuria. — C. I. R. 

Case of dlsappeai-ance of subcutaneous fat following subcutaneous injections of 
insulin. Carmichael, E. A. (for G. Graham), Proc. Roy, Soc. Med. 21: 322, 
1928. 

In a female diabetic of 49 years, the subcutaneous fat over the left shoulder 
disappeared as the result of insulin injections. — I. B. 

Effect of ergotamine on digestive hyperglycemia in normal and diabetic subjects 
(Influence de I’ergotamine sur I’hyperglycemie alimeutaii’e chez les sujects 
normaux et chez les diabetiques). Coelho, B. and J. Candido de Oliveira, 
Compt. rend. Soc. de biol. 99: 1527. 1928. 

Ergotamine fed with a meal reduced the subsequent rise in blood sugar in 
both normal and diabetic cases. It is poorly tolerated. — J. C. D. 

Diabetes in twins. Curtis, W. S., J. A. M. A. 92: 952. 1929. Abst., A. M. A. 

Only seven instances of diabetes in twins are on record, the author asserts^ 
To these he has added six, making a total of thirteen. The existence of dia- 
betes in twins in some cases almost simultaneously points to an hereditary 
background and offers a good field for the investigation of diabetes as a problem 
in heredity. When diabetes develops in a twin, one should consider the other 
potentially diabetic, particularly if the two are homologous, and any undue 
strain on the carbohydrate metabolism should be guarded against. The recog- 
nition of eight twins (four sets) with diabetes in a series of about 6,000 diabetic 
patients, when compared with the estimated number of twins in such a group, 
suggests a larger proportion of diabetes in twins than is the case in 'single 
individuals. 

Eft’ect of insulin on the external secretion of the pancreas in a case tvith pan- 
creatic fistula (Action de I’insuline sur la secretion externe du pancreas dans 
un cas do fistule pancreatique) . Fonseca, P. and C. Trincao, Compt. rend 
Soc. de biol. 99: 1532. 1928. 

Following a meal, the amount of pancreatic juice secreted by this patient 
was increased after insulin. If no meal was taken, insulin did not change the 
output. In neither instance was the amount of trypsine or of amylase altered 
by insulin. — J. C. D. 
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mellitus (Zur InsuUndauerbehandlung des 
Diabetes^ jnellitus gravis). Grantenberg, R., Deutsche med. Wchnschr. 51: 

The author discusses 3 severe cases of diabetes which have been under 
close observation for periods varying from 1 to 3 years, and had to be given 
doses (above 50 units) of insulin per day. The author points out the 

fiS’ wilHiin periods of time. Patients are usually 

\ take more than 3 doses per day; if insulin has to be given in 

laige single doses the danger of hypoglycemia presents itself. He therefore 
advises the use of opiates. He emphasizes strongly that to properly determine 
the patients condition, more than just the fasting blood sugar should be taken 
during the day in order to get a deflnite idea as to what is the state of the 
blood sugar level during the rest of the day. — H. J. J, 


Latent tolerance in diabetes mellitus. A study of the effect of high sugar diets 
with insulin on controlled diabetics. Gibson, R. B., J. Lab & Clin Med 14- 
597. 1929. 

Diabetes controlled on maintenance diets with a fatty acid, potential glu- 
cose ratio of 1.5 and the required insulin dosage have shown a remarkable 
improvement in tolerance following two or three days of high sugar ingestion 
with increased insulin. Successive periods of high sugar diet at intervals of 
four or five days result usually in a progressive increase in tolerance until 
dietary management without insulin may suffice to control the diabetes, espe- 
cially in young individuals. Two mild diabetics, previously controlled, con- 
tinued to improve in tolerance without interruption of the high sugar diet ex- 
cept for substitutions and additions until a diet of general character was 
attained. — Author’s Abst. 


Contribution to knowledge of insului production (Beitriige zur Kenntuis der 
Regulation der Insulinproduktion) . Grafe, E. and F. Meythaler, Arch. f. 
Exper. Path. u. Pharm. 130: 360. 1928. 

Previous investigations have shown that dextrose is an adequate stimulus 
for insulin production, and that this property belongs to all common carbo- 
hydrates and appears to be independent of the optical activity. This paper 
reports investigations of insulin producing activity of split products and carbo- 
hydrate-like substances. Hexosaues, glucosamin, oxalic acid, glycuronic acid 
and oxanthain all exercise a similar influence in stimulating insulin secretion. 
The action seems to depend on the presence of intact aldehyde and ketone 
groups. — C. I. R. 


Diabetes and hyperthyroidism. Joslin, E. P. and P. H. Lahey, Am. J. M. Sc. 

17G: 1. 1928. 

The authors report a series of 500 cases of thyroid disease in which they 
found 38.6 per cent glycosurias in 228 cases of primary hyperthyroidism and 
27.7 per cent in 83 cases of adenomatous goiter with secondary hyperthyroidism 
and 14.8 per cent in 189 cases of non-toxic goiter. They found glycosuria in 
13.6 per cent of non-diabetic and non-thyroid surgical patients, and 16 per cent 
glycosurias in 100 cases of diseases of the gall bladder. A certain depee or 
hyperglycemia in hyperthyroidism is often found which presents a problem lor 
the differential diagnosis of what one should call diabetes m tJiis group ,or 
cases, and thus the authors adopted the standard of a fasting blood sugar ot 
150 mgm. per 100 cc. (in hyperthyroids) or 200 or more postprandial in add 
tion to glycosuria. According to this standard in the group studied, 75 cases 
we?e classiLd as diabetics. In primary hyperthyroidism 82.1 per cent of 23 
oases and in secondary hyperthyroidism 5 of 8 cases showed J^yP^rthyroidism 

gJeS So“ teTtiTcoidltlon of those patients. For the group of pot.nt.al 
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diabetics (not classified in their paper), they advocate careful observation for a 
period of years. They consider the hyperthyroid patient as somewhat more 
prone to diabetes than the ordinary individual. — J. J. 


Diabetic children. Joslin, E. P. and Priscilla White, J. A. M. A. 93: 143. 1929. 

Abst., A. M. A. 

The authors have made a study of diabetic children and found that in the 
twenty-two months ending July 1, 1928, the total mortality among- 303 diabetic 
children has been six, or 1 per cent a year. In the six-year period between 
August, 1922, and July, 1928, the total mortality for 337 diabetic children has 
been thirty-six, or 2 per cent a year. The incidence of a diabetic heredity in a 
diabetic child increases with the duration of his disease and the number of his 
relatives. An inherited predisposition existed in 17 per cent of the patients who 
died; it has already reached 35 per cent among the living and 44 per cent among 
those children whose disease is of more than ten years’ duration. Perhaps all dia- 
betes in children is hereditary. Coma is still the cause and almost the only cause 
of the deaths of diabetic children and represents neglect. The present status of 
diabetic children is good, but the patients in whom the disease is of long dura- 
tion usually show glycosuria. They mature sexually. Although one-third of the 
patients remain underweight, this is to be attributed as a rule to lack of close 
supervision, a pretuberculous state, or the onset of diabetes long before the use 
of insulin. Cataracts are not known to exist among 298 living diabetic chil- 
dren. Arteriosclerosis has been demonstrated by roentgenograms in five of 
twenty-nine children whose disease is of five years’ duration or more. Only one 
of these five children had been on a high carbohydrate diet. Tubercle bacilli 
have been found in the sputum of one patient; evident pulmonary tuberculosis 
was present in two cases, and ‘the chest conditions were suggestive in sixteen 
cases. Of the latter, one-half were neglected because they had had diabetic 
coma. Overheight at the onset of the diabetes has been demonstrated as vary- 
ing from 2 7/10 inches on the average for the first series of 100 cases reckoned 
to the nearest three months to 1 8/10 inches for the second series of fifty-two 
cases reckoned to the nearest year, or 2 2/10 inches to the nearest three months. 
Diabetic children resist all types of infections with proper adjustment of diet 
and insulin. Confusion between the diagnosis of coma and appendicitis is easy 
and serious: if there is doubt, an operation should be performed. The blood 
cholesterol of diabetic children is now below rather than above normal. Choles- 
terol is a true index of the other lipoids. Insulin reactions are distressing but 
almost never fatal; they interefere with the ideals of treatment but are far less 
frequent than one would expect because of the inherent honesty of childhood. 
A child with glycosuria, once carefully diagnosed as being nondiabetic, thus 
far appears to conform to that diagnosis in the vast majority of instances. 


Insulin and adrenin action on the blood sugar dui’ing the digestion period ln,\ 
experiments on angiotomised dogs (Insidin- und Adrenalinrvirkung auf den 
Blutzncker wahrend dec Verdauungsperiode nach Versuchen an angioosto- 
mierten Hunden). Kotschneff, Nina, Arch. f. d. ges. Physiol. 220: 628. 1928. 

After a meal and injection of 1.5 cc. of a 1:1000 adrenin solution no ali- 
mentary hypoglycemia was observed. After injection of 20 to 40 units of 
insulin a similar result was obtained. After meat feeding under normal con- 
ditions equal sugar values were found for blood from different veins. Intra- 
venous injection of insulin results in marked retention of glucose by the kidneys, 
so that the ensuing hypoglycemia is of kidney origin. After a carbohydrate 
meal and insulin injection there is decreased absorption from the intestines 
and increased retention by the kidneys. After intravenous adrenalin injection 
and a meat meal there is, with marked sugar mobilization from the liver, no 
retention by intestines or muscles, but only by the kidneys. — A. T. C. 


Studies of an insulin-resistant diabetic. Lawrence, R. D., Quart. J Med 12* 
359. 1928. 

With the possible exception of cases moribund in coma no well authenti- 
cated case is on record in which insulin in large doses has had no effect in 
lowering the blood sugar of the patient. Cases resistant to insulin are only 
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relatively and not absolutely refractory. These can usually be accounted for 
by the following factors which antagonize insulin action: (1) Concurrent infec- 

Overactivity of the thyroid, pituitary, and suprarenal 
glands, physiological antagonists to insulin. (3) Inefficient treatment of severe 
cimes with high or imperfectly controlled diets and insufficient insulin (4) 
Liver disease, which may upon close study be included in the third category. 
The case reported, as far as can be ascertained, falls into none of these cate- 
gories. The case is one of a young diabetic man. Diabetes was severe from 
the onset in 19-5, but ivas controlled by 40 units of insulin daily and a diet of 
3a grams C, 38 grams P, and S3 grams F. The fall in blood sugar after 
insuiin was normal at this time. A year later he required 100 units on the 
same diet, and si.v months later he was excreting 5 to 10 grams of sugar on a 
diet of GO grains C, SO grams P, and 150 grams F, with 220 units of insulin. 
When insulin was omitted he went into coma. None of the usual factors 
enunierated above were present in this case. Blood sugar studies showed fea- 
tures quite different from the ordinary severe diabetic. His blood sugar was 
lowest after a night’s fast. When carbohydrate was given his blood sugar rose 
in spite of the large doses of insulin. This was not due to delayed insulin 
action or lack of absorption, because insulin, given in the fasting condition, 
reduced the blood sugar at the usual rate, though to a less degree than in a 
“nornial” diabetic. The author concludes that in this case insulin cannot deal 
with ingested carbohydrates in the usual way, by storing it as glycogen. 
Although it did have its other action of checking the new formation of sugar 
and ketones from endogenous protein and fat, and that a factor other than 
insulin is lacking, perhaps some coenzyme which is necessary to the usual action 
in forming glycogen. — P. H. Charlton. 


Tlio insulin treatniont of diabetic coma. Leake, W. H., California & Western 
Med. 20; 475. 1927. 

Basing his views on a study of 53 cases of diabetic coma, the author arrives 
at the following conclusions; The symptoms of approaching diabetic coma are 
often misleading. Abdominal pain, nausea, vomiting, fever and leukocytosis, 
especially in children, may lead to the diagnosis of an acute abdominal condi- 
tion. Decreased intraocular tension is a very important sign in the diagnosis 
of diabetic coma. It is practically always present. In addition to the liberal 
use of insulin, buffered with carbohydrate, the treatment of diabetic coma con- 
sists mainly in forcing fluids, warmth, elmination, and stimulation with caffein 
sodium benzoate and digitalis. Not more than 25 gm. of sodium bicarbonate 
should be administered daily. Diabetics develop coma rapidly when deprived of 
insulin. Coma in these individuals is apparently more resistant to insulin 
therapy than in patients who have not received insulin previously. In the 
hands of those familiar with its action insulin often saves lives, but if used 
carelessly the results may prove disastrous. — I. B. 


Two cases of diabetes treated by syntlialin. Linder, G. C. (for F. R. Fraser), 
Proc. Roy. Soc. Med. 21: 324. 1928. 

This report presents one successful and another unsuccessful result from 
the use of synthalin in the treatment of diabetes mellitus. I. B. 


Increased effect of insulin in e.xperiinental cases of impermeable kidney (Au 
mentation de I’action de I’insuline dans I’impermeabiUte renale experime 
tale). Loeper, M., A. Lemaire and J. Tonnet, Compt. rend. Soc. de biol. Ji 
19. 1928. 


Action of insulin in cases of impermeable kidney in man 
dans I’impermeabilite renale de I’homme). Loeper, 
Tonnet, Compt. rend. Soc. de biol. 99: 20. 1928. 


(L’ action de I’insuline 
M., J. Ravier and J. 


In rabbits ligation of the ureters prolongs and accentuates 
mlfm sTmilar Results follow in human cases where there is decreased renal 

rmeability. — J. C- D. 
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Ijisulin treatment of scleroderma. Michaelis, 0., Bruxelles^Iedical, 9: 560. 
1929. Abst., J. A. M. A, 93: 1716, 

Michaelis reports a case of generalized scleroderma in a woman, aged 30. 
After many kinds of treatment (including antisyphilitic treatment and opothe- 
rapy with various endocrine gland extracts) had proved of no avail, the author 
decided to try insulin, because the patient had had attacks of local asphyxia of 
the fingers (Raynaud’s disease). Amelioration of the condition was observed 
after the first few injections, and it progressed steadily notwithstanding many 
recurrences of the symptoms. In one year the patient received 4,970 units of 
various brands of insulin, combined with fifty ultra-violet irradiations which 
were given during the last two months of treatment. This improvement con- 
tinued after the treatment had been stopped, so that the author anticipates a 
complete cure. The skin became soft and could be raised in folds on almost 
the whole body, and the patient could make many movements that had been 
limited or abolished before the treatment. 

The chrona.\ie of nerves and muscles in insulinized frogs (La chroiiaxie des 
nerfs et des muscles de la Greiiouille insulinsee). Olmsted, J. M. D., Arch. 
Int. Physiol. 30: 202. 1928. - 

Since in insulin overdosage the convulsions produced are similar to those 
caused by strychnine injection, this author investigated the excitability of the 
gastrocnemius muscles of insulinized frogs. The irritability of the heart was 
also measured. There was no change in the irritability of either. The excita- 
bility of the sciatic nerve does not change, but it is possible that the medulla 
is more irritable at the time of the convulsions. During the interval between 
convulsions the excitability is the same as normal. — B. L. 

The dietetic management of the diabetic in the doctor’s office. Olmsted, W. H., 
Ann. Int. Med. 2; 325. 1928, 

The reasons as set forth by the author for measuring the food is that if 
insulin and diet are not balanced, the urine will contain sugar or the patient 
will experience symptoms of hypoglycemia. Secondly, definite improvement in 
tolerance will not follow unless the urine is kept sugar-free. In diabetic edu- 
cation some patients are taught to weigh or measure food by the metric system. 
The author has classified diabetics into three groups. The first is a group 
having practically no education, the second are mild diabetics with some educa- 
tion, and the third are intelligent diabetics, very severe cases and young patients. 
This last group should be taught the metric system. The method of education 
of the second group (mild cases) is fully considered. Pood is measured by 
methods of the modern housewife; i. e., cupful, tablespoonful and teaspoonful. 
The standard half-pint measuring cup is used for measuring food. The unit 
of carbohydrate measurement is the level teaspoonful or 4 grams. There is 
included, a table which gives the amount of sugar in teaspoonfuls according to 
cupfuls of foods. The patient chooses foods available in such amounts as will 
make the number of teaspoonfuls of sugar allowed. A table of albuminous 
foods is also included. The unit of fat is taken as the square of butter made 
by cutting off one-half inch from the quarter pound package. This represents 
about 10 grams of fat. The table gives equivalents of fat containing foods in 
squares of butter. — E. L. 

The pathology of diabetes in young adults. Page, J. H. and S. Warren, New 

England J. Med. 200: 766. 1929. 

The findings in 11 patients, from 12 to 33 years of age, emphasized (1) 
the slight and variable changes in the pancreas, and (2') the very striking evi- 
dence of disturbance of lipoid metabolism as shown by extensive atherosclerosis. 

— J. G. D. 

An unusual case of diabetes and gout. Rabinowitch, I, M., Canada M. A J 10- 

682. 1928. 

A patient who had had typical attacks of gout five or sLx times a year for 
10 years was admitted to a hospital with diabetes severe enough to demand 
insulin. Insulin treatment precipitated attacks of gout. Synthalin treatment 
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was attempted and initially gave rise to cramps and diarrhoea. There being no 
evidence damage, the synthalin treatment was persisted in, and^for 

fifteen months the urine has been kept sugar-free and the blood sugar practically 
normal without the use of insulin. High plasma cholesterol persists, indicating 
that unlike insulin, synathalin has no effect on the metabolism of cholesterol 
A second case of diabetes with gout did not exhibit the anomaly, much larger 
doses of insulin producing no attacks of gout. — ^A. T C. 


The cliolebterol content of blood plasma in diabetes mellitus, Rabinowitch I 
jNI., Arch. Int. Med. 43: 370. 1029. ’ 

Plasma cholesterol affords a reliable index to the true progress of the 
diabetic patient. Because of the simplicity with which the test can be carried 
out, estimation of the plasma cholesterol should form part of the routine man- 
agement in diabetes. As with all laboratory tests, in the interpretation ,of 
results obtained consideration should be given to other conditions which might 
lead to high values. These include jaundice, cholecystitis, pregnancy, nephrosis, 
etc. — Author’s summary. 


The action of iiisiiliu on regeneration. Tlio biological role of potassium and 
ealciuni ions in the process (Dio Wirkung des Insulins auf die Regeuei'ation. 
Dio biologischo Kollo der K- luid Ca-Ionen bei diesem Vorgange) . Schazillo, 
B. A. and M. Je. Ksendsowsky, Arch. f. d. ges. Physiol. 220; 774. 1928. 

Insulin assists bone regeneration. Injection of isotonic KCl solution sub- 
cutaneously inhibits the insulin action, but isotonic calcium chloride solution 
favors it. — A. T. C. 


Diabetes. Lato results of insulin treatment. Treatment with sjmthalin. 

Strouse, S. and B. Y. Glassberg, M. Clin. North America, 13: 79. 1928. 

A brief review of the subject, with nine illustrative cases, is given. The 
difllculties encountered by the physician when the patient evinces little or no 
cooperation are stressed. Generally speaking, the authors found synthalin 
unsatisfactory. Aside from such symptoms as nausea, vomiting and abdominal 
pain, the effects in the control of carbohydrate metabolism do not compare with 
those following the use of insulin. — I. B. 


Pancreatic cyst with diabetes. Timme, A. R., California & West. Med. 26: 

349. 1927. 

This is a report of a case of pancreatic cyst with papilloma of the wall^ of 
the cyst possessing some malignant characteristics. The patient was a married 
woman of 44 whose chief complaint was enlargement of the abdomen and pain 
and weakness of the legs. The latter proved to be typical neuritis associated 
with diabetes mellitus. There was a loss of 63 pounds in weight. The patient 
made an uneventful post-operative recovery and was placed under a diabetic 
regime of treatment. — I. B. 


Diabetes and tuberculosis. Tompkins, R. D., South. M. J. 22: 143. 1929. 

Thirteen cases are briefly considered. In most of these the diabetes was 
successfully controlled by insulin, but the tuberculosis could not be favorab y 
influenced. — J. C. D. 


Note on the action of ergotamine on 
mine sur la glycemie). Trincao, 
1928. 


glycemla (A propos de I’action de I’ergota- 
C., Compt. rend. Soc. de biol. 99j 1538. 


In three diabetics, when insulin and ergotamine were given together ^he 

reduction in the Sh greater, 

e?uM to th^rSetion produced by ergotamine alone plus that oMnsu^m^alone. 
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The role of secretin iu the regulation of the allcali-resei-ve of the blood (Zui*. 
Frage nach der Bolle des Sela-etins bei der Kegulieriuig der Blutalladi- 
reserven). Woluar, A. 0., Arch. f. d. ges. Physiol. 231: 144. 1928. 

Secretin plays a distinct role in the regulation of the alkali-reserve of the 
blood There is a direct relationship between the variation of alkalinity of the 
secretin-pancreatic juice and the alkali-content of the blood. Where there is 
decreased alkali-reserve, at the same time there is a decreased alkalinity of the 
juice. Artificial increase in the blood alkalinity (by injection of sodium car- 
bonate) increases the amount and degree of alkalinity of the juice. — ^A. T. C. 

Besponse of the higher nervous centers to hypoglycemia following insulin 
(Sensibilite des centres nerveu.v superieurs a I’hypoglycemie provoquee par 
injection d’insuline). Zunz, E. and J. LaBarre, Compt. rend. Soc. de biol. 
99: 631. 1928. 

Three dogs were used. The head of a dog “B” was isolated from its body, 
except for the vagii, and supplied with blood from dog A, in which hypogly- 
cemia had been produced by the injection of insulin. The pancreatic vein of 
B was connected with the jugular of a depancreatized dog, C. All dogs were 
anaesthetized with chloralose. The hypoglycemia of dog A has little effect. 
If hyperglycemic blood is substituted, however, it acts through the blood stream 
on the higher centers of B. These, through the vagii, cause an increased output 
of insulin from the pancreas of dog B, rvhich is indicated by a fall in the blood 
sugar of dog C. The higher centers, therefore, respond to changes in blood 
sugar and may act directly to control it. — J. G. D. 

Tumors of the parathyroid glands. Guy, C. C., Surg. Gynec. Obst. 48: 557. 
1929. 

Adenomata of the parathyroids are comparatively rare. Apparently be- 
nign tumors of years' duration may suddenly take on malignant character. The 
question of true adenoma formation or of hyperplasia may be. difficult to decide 
in enlargements of the parathyf-oids. Parathyroid tumors are easily confused 
with thyroid tumors. Their histological character shows considerable variation. 

—A. T. C. 

Concerning the influence of the hoimones of the parathyroid on the liver (fiber 
den Einfluss von Honnon der Epithelkbrperchen auf die Leberfunktion,) .* 
Kim, M. H., Trans. Japanese Pathol. Soc. 18: 383. 1928, 

In parathyroidectomized rabbits dye excretion of the liver is depressed, 
Avhile the output of foreign proteins is increased. The parathyroids, therefore, 
have an important influence on liver excretion and on assimilation of foreign 
proteins. — R. G. H. 


The effect of colectomy on the Incidence of parathyroid tetany and the blood 
calcium. Oldberg, B. and E. L. Walsh, Am. J. Physiol. 85: 531. 1928. 

Several series of experiments were performed. In the first series of ten 
dogs, the colon was removed, and about a week later the parathyroids were 
removed. In four dogs, tetany was not seen; in three others it was consider- 
ably delayed; and in the other three it developed in the usual time. In the 
second series of ten dogs, the parathyroids were removed; and on the Incidence 
of tetany, the colon was removed. Tetany usually occurred on the second day 
after parathyroidectomy and again on the second day after colectomy. In the 
third series of two animals, the parathyroids and colon were removed at one 
operation. In both animals tetany occurred on the second day after operation 
In a fourth series, the blood calcium was followed after colectomy in eight dogs.' 
It was found that an increase in serum calcium occurred. The increase 
amounted to from 0.8 to 3.0 mgm. per 100 cc. of serum and occurred in from 
4 to 7 days, and then declined to normal in about 10 or 12 days. In a fifth 
series, five dogs were used whose colons were removed and whose parathyroids 
about 4 days later when the blood calcium was the highest, were also removed’ 
The fall in blood calcium following the removal of the parathyroids was some- 
what slower than in dogs only parathyroidectomized and somewhat higher than 
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tha the removal of the colon of the dog causes in most cases a transitory rTse 
of blood serum calcium of 0.8 to 3.0 mgm. per 100 cc. of serum.— Author’s Abst. 

The pineal body. Jelliffe, S. E. (Nelson’s Loose Leaf Medicine, May, 1928). 

Complete condensed review of the literature upon the 
M IP recent years. The author neglects almost nothing, 

possibly with the exception of some of Pines’ work upon the pineal neural con- 
nections, which, however, appeared too late in Russian literature translations 
or reviews to be included. The general trend of this work is to cast consider- 
able doubt upon the endocrine function of the pineal and to emphasize its neural 
connections. — Author’s Abst. 


D,>sgenltalisiu of sxilcuic origin (Lo Dysgcnitalisme d'Origine Spleniciue) . 

Radossaviyevitch, A. and A. Kostitch, Rev. frang. d’ endocrinol. 7: 22. 1929. 

This is a clinical and experimental study of the relation of the spleen to 
the female sex glands. The experimental work consisted chiefly of studying 
the effects of siilenectomy on the production of a precocious sex cycle as deter- 
mined by vaginal smears in the immature white mouse. Splenectomy pro- 
duced oestrus in 17 of 22 cases. In the remaining five cases the oestrus was 
delayed. Clinical evidence of an inter-relation between spleen and genital glands 
is also given. — B. C. 


Some sidelights on the thymus vogue. Garland, J., New England J. Med. 300: 

59. 1929. 

After an analysis of 1564 autopsy cases, 23 of which showed enlargement 
of the thymus, the author considers that the present vogue of x-raying for 
thymus and radiating all cases in which a shadow appears would seem to be 
unjustified. — J. C. D. 


Irrudintiou of the thjuuus gland in the treatment of psoriasis. Jamieson, R. C., 
Arch. Dermat. & Syph. IS: 109. 192S. 

The work reported was similar to that which Poerster reported in 1921, 
and reviews the reports of European observers who had treated psoriasis by 
this method. The majority of reports quoted by the author regarded this 
method of treatment as one which should at least be given a trial, although 
favorable results could be expected in only a certain variable percentage of 
cases. The cases reported, 50 in number, were rayed over the thymus area, 
using 88 kilovolts, 5 milliamperes, skin target distance of 12 inches, a 3 mm. 
aluminum filter, and an exposure of 3 to 5 minutes, depending on the type of 
patient. Many of those treated also received thymus extract orally. Ten per 
cent of the cases were considered to be definitely improved, thirty-four per cent 
showed temporary improvement, while the remainder were unimproved.^ The 
writer believes that irradiation of the thymus gland, either with or without 
thymus extract internally or by injection, has a certain definite, though possibly 
small, value in the treatment of psoriasis. It has not produced any harmful 
effects, but further work will be necessary to improve the technic and standard- 
ize the dose of x-ray. — Author’s Abst. 


he relative sensibility of normal and involuted thymus when exposed to x-ray 
(Sensibilite comparee aux rayons X d’un thymus 

involue). Jolly, J. and R. Ferroux, Gompt. rend. Soc. de biol. 99. 718. 19^». 

Guinea nigs of various ages were exposed to x-ray under standard condi- 
gn., The thvmus was removed six hours later and examined. Nuclear 
iTknosis and other evidence of active response to the x-ray was found, ^egar - 
sfof thrdegree of involution of the gland or the age of the animal.-J. C. D. 
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Status lymphaticus. Marine, D., Arch. Path. 5: 661. 1928. Abst., Arch. 

Neurol. & Psychiat. 20: 614. 

This article is a comprehensive review of present knowledge of the problem 
of status lymphaticus. Status lymphaticus may be defined as a constitutional 
defect, usually congenital (although it may be acquired), dependent on an 
inadequacy of some function of the suprarenal glands, the sex glands and the 
autonomic nervous system and associated with lowered resistance to a great 
variety of non-specific, physical and chemical agents. Anatomically, it is char- 
acterized by delayed involution or hyperplasia of the thymus, hypertrophy and 
hyperplasia of the lymph glands and lymphoid tissue of the various organs, 
underdevelopment of the chromaffin, gonadal and cardiovascular systems and 
by certain pecularities of external configuration. — Author's Abst. (abbreviated). 


The so-called condition of status thymico-lyniphaticus and its relation to the 
endocrine system (fiber den sogenantet Status thymico-lymphaticus und 
seine Beziehungen zum endokrinen System). Oswald, A., Schweiz, med. 
Wchnschr. 58; 1173. 1928. 

The criteria for the diagnosis of status thymico-lymphaticus given in this 
paper are: a pale skin, excessive development of subcutaneous fat pads, hypo- 
plasia of the heart and blood vascular systems, enlargement of the thymus and 
lymphatic apparatus, and diminished resistance to physical, bacterial, and toxic 
agents, with a great tendency to sudden death. According to the author, en- 
largement of the thymus is not the cause of sudden death in cases of status 
thymico-lymphaticus, but rather reflects a disturbance of the interrelation be- 
tween the thymus and the other glands of internal secretion. He also believes 
that the thymus may play a part in the defense mechanism against injurious 
humoral influences. He then cites the well-known thymus enlargement in 
Grave’s disease, but states that there is no experimental proof of such an inter- 
relation. The well-known enlargement of the thymus and hypertrophy of the 
lymphatic apparatus that is associated with absence of primary sex organs is 
also stated as evidence of the relation of the thymus to the other endocrines. 
The large thymus that is seen in acromegaly he relates to the atrophy of the 
primary sex glands that occurs in this disease. The most striking relation of 
the thymus to the other endocrines is seen in its interrelation with the sex 
glands. — H. L. Jaffe. 


The effect of thymus on water and salt regulation (Thymuse.\tz*akt mid Was- 
sersalzhausalt ini fruhen Saugluigsalter) . Seckel, S., Ztschr. f. Kinderh. 44: 
473. 1927. 

The effect of thymus extract on water elimination was studied in 17 infants 
up to the age of six months. In the majority of experimental cases there was 
an incomplete total water excretion, a diminution in renal and extrarenal 
elimination and an evident NaCl retention. The effect of thymus extract is one 
of hydremia and may be considered on the basis of a tissue water retention. 
Secondary effects of thymus extract are a mild bradycardia, dilatation of the 
circulatory system and an inconstant diminution in the number of leucocytes. 
The blood sugar remains unchanged. Thymus extract, like the pancreas hor- 
mone, stimulates water retention and vasodilatation. Both of these hormones 
in this respect can be considered as vagus stimulants and as antagonists to the 
sympathetic action of the adrenal and thyroid hormones. The tissue water 
retention properties of thymus extract and of insulin permit the therapeutic 
combination of both of these in the management of infantile dehydration. 

— M. B. G. 


The condition of thj-roxine in the animal organism (Studien iiber das Veihalten 
von Thyroxin ini tierischen Organismus) . Abderhalden, B. and E. Werthei- 
mer, Arch. f. d. ges. Physiol. 221: 82. 1928. 

Muscle tissue shows the greatest uptake of thyroxine. Liver tissue is 
scarcely affected. — A. T. C. 
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‘,V oi>'anisiu of hypcrthyroidizcMl maounals 

OrKaniJmus hv.Vortl.t^..^^ dcs Schicksals des Scliilddriissenliormons im 

^ i»Jl^itliJicoidisicrtcr Siuigetiere) . Asimoff, G. and M Laniner 
Arch. f. d. ges. Physiol. 220: 588, 1928. i^apiuer, 

Using the axolotl metamorphosis as a test, it is shown that the thvroid 

iTT'iZrjLo'aOO™™ »' “ “"S a«er Ion 

r., M ^ (100 gm. or more) of desiccated thyroid. It can be detected 

in the blood from .. to 20 hours after administration. It leaves the organism 
more rapidly m mammals than in birds. The maximum excretion in ur?Je S 
bet^\eon G and 18 hours after administration. — A. T. C. 


Heart-block iiillueuced by inspiration in a case of Graves’ disease. Bourne, G. 

(for P. Hartley), Proc. Roy. Soc. Med. 21: 322. 1928. 

^ An unmarried white female of 3-1, In 1921, suffered from exophthalmic 
goitei. Within a year, as the result of medical treatment, she became so well 
as to be able to resume her occupation as typist. Following a severe attack of 
influenza in 1927, the syndrome recurred, e.xcepting that the heart rate was 65 
per minute. The basal metabolic rate was plus 41 per cent. Electrocadio- 
graphic and polygraphic tracing showed the presence of a 2:1 heart-block. The 
block was completely removed for 45 minutes by cc. of adrenalin. It was 
not abolished by 1/33 gr. of atropin sulphate subcutaneously. It was increased 
by pilocarpine nitrate. The author suggests that the phenomenon shows the 
presence of inspiratory increased accelerator tone, in addition to the decreased 
vagal tone known to exist. — I. B. 


'The iodine content of the thyroid of two species of elasniobranchs and one 
species of telcost. Burwash, Frances M., Contrib. Can. Biol. & Fisheries, 4: 
115. 1929, 

The skates Kaia laevis and K. crinacca contain respectively for males an 
average of 0.031 and 0.025 per cent iodine in desiccated thyroid tissue, and for 
females 0.048 and 0.049 per cent. Results for the female haddock referred to 
the whole weight of the flsh indicate that its thyroid contains iodine of the 
same order as those of elasniobranchs, while two analyses for males gave values 
of a lower order. A hyperplastic condition of the thyroid was noted in two 
female R. laovis. One of these thyroids on analysis showed an iodine content 
much above normal. — A. T. C. 


The vagus and the thyroid ( Peiiuiuograstrique et appareil thyi-oi’dien). Cardot, 
H., J. Rdgnier, D. Santenoise and Vidacovitch, Compt. rend. Soc. de biol. 99; 
64. 1928. 

When the vagus of a dog is cut in the neck, there is increased cerebral 
excitability, due to the activity of the thyroid. The present experiments in- 
volved cutting the vagus in various places and showing that the effect on the 
thyroid was of true vagus origin and not due to the inclusion of sympathetic 
fibers. — J. C. D. 


Roentgen treatment of thyroidal dysfunction. Carulla Riera, V., Revista Medica 
de Barcelona, 10: 390. 1928. Abst., J. A. M. A. 92: 1026. 1929. 

Carulla Riera divides patients with hyperthyroidism into three types, the 
Basedowian, those who have thyro-toxic adenomas, and, finally, the patients 
with essential hyperthyroidism. Patients in the last group present all tne 
symptoms suggesting that pathogenesis without showing enlargement of tne 
thyroid. In this group and in the basedowian group, roentgen treatment yieiuea 
good results. The group with thyro-toxic adenoma is not so amenable to t 
treatment. Success depends largely on the correct diagnosis. .There is no 
contraindication to the treatment and it is neither dangerous 
all the salivary glands, however, must be carefully protected. All the a 
Slents rSvel In the country. Aa theco patients are .ncl.ned to he 

depressed, their environment must be optimistic. 
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Selective gro'ivth of adult plujuage in chicks treated with thyroid (Determinisme 
thyrokdien de la poussee du plumage adulte chez les poulets), Champy, C. 
and J. Morita, Compt. rend. Soc. de biol. 99: 1116. 1929. 

Chicks treated with very small doses of thyroid showed changes of certain 
groups of feathers, notably those of the back of the neck, tail, and area anterior 
to Aving. These feathers showed growth and color resembling the adult type. 


Further observations on tryptophan and the thyroid gland. Chang, H. C. and 
W. C. Ma, Chinese J. Physiol. 3: 329. 1928. 

Experimental evidence at hand shows that the morphology of the thyroid 
glands of albino rats varies Avith body Aveight. The thyroids of unmated male 
and female albino rats of the same age may be different as their groAvth rates 
are different. The morphological evidence indicates that the heavier male has 
a better functioning thyroid. Litter mates of the same se.x, kept under iden- 
tical conditions, may shoAV different body Aveights with different thyroid pictures. 
It is probable that the atrophic thyroid is responsible for the stunted groAvth, 
but the possibility of other endocrine glands should be ruled out. The mito- 
chondria vary in number and shape according to the functional state of the 
thyroid glands. Numerous long filaments are found in the normal thyroids, 
Avhile scanty rod or granulated forms are present in the atrophic glands. Tryp- 
tophan apparently has no specific morphological influence on the thyroid gland. 
The Avork thus far done on tryptophan by different investigators shoAvs that it is 
not related to the thyroid hormone. — ^Authors’ Summary. 


The complications of thyroidectomy. Cox, H. H., Illinois M. J. 3-i: 157. 1928. 

The author believes that the general mortality incident to thyroidectomy in 
thyrotoxicosis is much greater than is stated in the representative clinics. Thy- 
roidectomy is fraught with dangers both during the operation and after. A 
thorough knoAvledge of the anatomy of the thyroid and its related structures is 
essential in the interests of safety. Hemorrhage is probably the most frequent 
accident encountered during the operation. Injury to the recurrent laryngeal 
nerve is next in order. The next most serious danger to be avoided is collapse 
of the trachea. Another common complication is tetany due to injury* or 
removal of the parathyroid bodies. In the author’s series of cases, parathyroid 
damage Avas demonstrated in 14 per cent; most Avere latent and transient. — I. B. 


Metastasis to thyroid gland from endothelial myelom.a of bone; rapid regTession 
resulting from roentgen-ray treatment. Craver, L. P., J. Lab. & Clin. Med. 

9: 878. 1927. 

The case reported Avas that of a Avhite man of thirty, Avho, prior to coming ‘ 
under the observation of the author, had an arm amputated for supposed peri- 
osteal sarcoma in one hospital, and an operation on the thyroid in another hos- 
pital for supposed carcinoma of this organ. He now presented a large medias- 
tinal tumor, said to be an extension of the thyroid carcinoma. Examination of 
pathological sections from both hospitals revealed the fact that the patient Avas 
suffering from endothelial myeloma of the humerus, Avith metastasis to the 
thyroid. The remarkable radiosensitiveness of endothelial myeloma was ex- 
emplified by the rapid regression of the mediastinal mass under roentgen-ray 
treatment. The patient has now been apparently well for three months, 
although rapid recurrence is to be expected in this type of tumor. — I. B. 


Factors determining the end-results of thyroidectomy for hj'perthyroidism, 
Crile, G. W., South. M. J. 23; 137. 1929. 

On a basis of extensive personal experience, Crile concludes that the symp- 
toms of hyperthyroidism and of adrenalism are the same. Both cause increased 
heart action and increased pulse pressure, dilation of the vessels of the skin and 
SAveating, dilatation of the pupils, increased metabolism, hyperglycemia, gastro- 
intestinal disturbances, and nerve activation. The injection of adrenalin in a 
patient with hyperthyroidism produces an e-xaggeration of the symptoms of 
hyperthyroidism. This obserAmtion has been confirmed by experimental evi- 
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.U eland is a building-up or changing mech- 

amsm, that o£ the adrenals js a discharge mechanism. Probably the only causes 
are those factors which cause an increased output of adrenalin 
these factors are: Pain, emotional excitation, foreign proteins, auto-intoxica- 

nnn infcction, infectious diseases, asphyxia, inhalation 
anesthesia, hemorrhage, the injection of adrenalin. Each causes an increased 
output of adroualln. It Mlows that uay plan ol hospital a^ oparatSe Tan- 
post-operative regimen whereby these factors can be avoided 
must have a direct Inlluence upon, must promote both the immediate and the 
remote results of thyroidectomy for hyperthyroidism.— R. G. h ® 


The iii/lucnce of thyroid preparations on the cardiac and 
Dreyere, PI., Quart. J. Exper, Physiol. 10; 61. 1928. 


vascular nerves. 


All experimental conditions were carefully controlled and checked. Thy- 
roid extract causes a fall in blood pressure in cats and dogs, but not in rabbits. 
l^hcrG was no specific or constant effect on tlie irritability of cardiac nerves- 
Thyroxin had no effect on blood pressure or cardiac nerve irritability in acute 
experiments. — C. I. R. 


Relationship of hyperthyroidism to joint conditions. Duncan, W. S., J. A. M. A. 

Ul: 1779. 1928. Abst., A. M, A. 

A man, aged 55, complained of nervousness, weakness, loss of weight and a 
rapid heart. He did not notice a goiter, but on clinical examination he mani- 
fested the classic signs of a very marked hyperthyroidism. While in the hos- 
pital a severe neuritis, so called, developed in the right shoulder and arm, 
which proved to be extremely incapacitating and persistent during the following 
8 months of rest at home. Within this period a similar condition- arose in the 
left upper extremity. Three weeks following admission complete thyroidectomy 
was performed, the wound being left open for twenty-four hours and then being 
closed. Section of tissues showed an adenomatous goiter. The patient was 
discharged on the fifth day after operation. The striking features in the pa- 
tient’s condition were the persistent and progressive periarticlular changes in- 
volving the joints noted, which completely failed to respond to any of the 
recognized physical measures and forms of medication up to the time the 
thyroidectomy was performed. Within from forty-eight to seventy-two hours 
following operation the severity of the pain in the extremities had lessened 
almost miraculously. Three weeks following his discharge the arthritis in his 
right hand and shoulder was gradually giving way; no sedatives had been 
reciuired since his discharge; there was yet considerable stiffness in the shoul- 
der joint and in the right hand, but he felt confident that this would gradually 
disappear. Six months later there was some stiffness of his right forearm and 
knuckles, but the shoulders were completely normal. Similar results were 
manifested in the case of a woman. Whether or not the thyroid gland itself 
is the prime factor in the production of these cases one cannot state positively, 
although it seems most logical that this is another manifestation of a condition 
that is comparable to a toxemia which gives rise to such widespread changes 
throughout the body. Of the group of cases observed by Duncan, 64 per cent were 
females, a fact which accords with the experience of other persons particularly 
interested in an analysis of the so-called endocrine arthritides. In regard to 
the influence of the menstrual function in these cases, the majority of the pa- 
tients had passed the menopause. It was noteworthy in these cases that the 
first signs of disease of the joints appeared at the time the hyperthyroidism was 
at its height and that the severity and extent of the joint involvement 
to be in direct proportion to the severity of the hyperthyroidism. More than »u 
per cent showed the earliest manifestation to be in the shoulders, and of this 
group over half had bilateral involvement. The author cannot agree with 
other observers that in this particular form of endocrine 
changes are always symmetrical. Next in order of frequency of involvement 
were noted the knees; the metacarpophalangeal and interphalanpal joints 
the hands were almost as frequently affected; next the feet and lumbar spi . 
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the duration of the disability prior to the institution of radical treatment. The 
onset of the joint condition appeared to coincide with the height of the thyroid 
disease, even mild trauma in two instances acting as an inducing agent. 


Anesthesia in. thyroid sm*gery, Dunhill, T. P., Proc. Roy. Soc. Med. 31: 345. 

1928. 

Thyroidectomy is an operation that should not be prolonged more than is 
absolutely necessary, therefore anesthesia that makes it easier for the surgeon 
is a direct gain to the patient. An operation on the thyroid gland will almost 
always cause Increased secretion in the trachea which will interfere with the 
patient’s e.\'pulsive efforts. Therefore the anesthetist should not be asked to 
give an anesthetic until the buccal and pharyngeal cavities are clean. Nor 
should an anesthetist be expected to induce anesthesia in a patient with great 
mental unrest or a very high pulse rate, since thyroidectomy is not an emer- 
gency operation. — I. B. 


Treatment of e.vophthalmic goiter. Fenger, M., Ugesk. f. Laeger, 90: 623. 

1928. Abst., J. A. M. A. 91: 844. 

Fenger and his associates studied 543 cases of exophthalmic goiter, 362 
treated medically and observed from 3 to 14 years, and 181 cases treated sur- 
gically and observed from 2 to 14 years. Their main conclusion is expressed 
thus; If of 200 cases of pronounced typical exophthalmic goiter, 100 are 
treated surgically and 100 given medical treatment, the surgeon will cure 
about twice as many of his hundred cases as the internist of his 100; roentgen- 
ray treatment does not materially affect this result. 


Antitrj'ptic titre in pregnancy and in hyperthyroidism. Flexner, L. B., J. Berk- 
son, H. Winters and I. Wolman, Proc. Soc. Exper. Biol. & Med. 26: 592. 1920. 

With the idea that the antitryptic substances in blood serum may affect 
catabolism, determinations of the titre of these substances were made in eases 
of pregnancy and toxic hyperthyroidism, in which metabolic changes are promi- 
nent. Determinations of the titre in blood of 159 pregnant women were made. 
There was a progressive rise of the antitryptic titre from conception until about 
170 days before parturition. Twenty-five patients with hyperthyroidism and 
increased basal metabolic rates showed an antitryptic titre above normal. About 
two thirds had a titre between plus 12 and plus 52 per cent. — M. 0. L. 


The chemistry of the oestrus producing hormones. Funk, C., Proc. Soc. Exper. 
Biol. & Med. 26: 568. 1929. 

The author believes the oestrus producing hormone of the ovary to be a 
phenol or alcohol forming, easily soluble salt with strong alkalies. These salts 
are fairly soluble in ether. — M. O. L. 


The male hormone. U. Punk, C., B. Harrow and A. Lejwa, Proc. Soc. Biol. & 
Med. 26; 569. 1929. 

A testicular extract made by the authors showed chemical properties some- 
what similar to the oestrus producing hormones of the ovary. The material 
was extracted from the urine of young men. The test of potency and the method 
of assay used were the effect on the growth of the comb in castrated cocks. 

~M. O. L. 

lodiu content in the thyroid of Uruguayan cattle (Teneur en iode des glandes 
thyroides des bovides de I’Uruguay). Goslino, A. E., and M. I. Perrero, 
Compt. rend. Soc. de biol. 99: 1446. 1929. 

_ The iodine content varied from .35 grams to .52 grams per 100 grams of 
dried gland. It was higher in cows than in steers. There were no marked 
seasonal variations. — J, C. D. 
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Iho thyrotoxic symi)toiu^ couiijlox in chorea minor (Dei’ thyreotoxische Svmn 
Chorea minor). Kunclratitz, K., Ztschr. f. kinderh.^43: 

The author believes that dysthyroidism is of etiological importance in 
chorea minor and that many of the symptoms present can be explained on a 
thyrotoxic Imsis. The appearance of the eyes is similar to that found in thyro- 
toxicosis. Graefs and Moebius’ signs were found in only one case. The skin 
m chorea shows a vasolability expressed in blushing and in dermographia. 
Paradoxical breathing as described by Czerny (pulling in or flattening of the 
thora.x on inspiration) is present in both chorea minor and hyperthyroidism. 
Ihe blood picture in both chorea and hyperthyroidism consists of lyphocytosis 
and occasionally an eosinophilia. The endocarditis in chorea may be considered 
as due to a thyrotoxicosis instead of to a rheumatic infection. The psychic 
changes, such as change of voice, irritability, restlessness and lack of concen- 
tration are similar to those found in Basedow's disease. Serejski’s observation 
of a local regional vegetative reflex in hyperthyroidism was found in two of the 
children with chorea. Sweating and a flushing in thyroid region is obtained 
on the injection of pilocarpin. Both in cases of Basedow’s disease and chorea 
a lowered sugar tolerance, an increased B. M. R. and increased temperature are 
shown. The Abderhalden test for thyroid dyscrasia was present in 81 per cent 
of the cases in the author’s series of chorea minor. Other conditions, such as 
encephalitis, nephritis, impetigo, tetany and pleurisy, gave a lower percentage. 
The author concludes that part of the symptomatology of a fully developed case 
of chorea can be considered from a hyperthyroid basis. Two cases which were 
treated with antithyroidin gave good results. — M. B. G. 


Deductions from 0700 goiter operations. Lahey, F. H., New England J. Med. 

200: 909. 1929. 

Based upon vessel ingrowth as a criterion, the incidence of malignancy in 
a group of 1484 cases of adenomatous goiter was six per cent. Adenomata of 
the thyroid frequently produce definite changes in the position of the trachea, 
as is shown by illustrations in the article. The pre-operative employment of 
iodine has practically eliminated preliminary pole ligation. The patient (954) 
operative mortality rate in all types of goitre was 0.6 per cent during the year 
of 1927, and 0.28 per cent in the year 1928 (1068 patients). The dangers of 
thyroid crises are stressed and measures to avert the occurrence of the condi- 
tion suggested. There are practically no thyro-cardiacs in which the decom- 
pensation is due to a super-imposed thyroidism, that are not operable. Sub- 
total thyroidectomy, in thyroidism associated with pulmonary tuberculosis, or 
with diabetes, markedly assists in controlling the associated condition. The 
necessity of flnding at the time of operation any parathyroid glands accidentally 
removed, and immediately grafting them into a sterno-mastoid muscle, is 
stressed and experimental indication of its efficacy submitted. — J. C. D. 


Clinical investigations into the b.isal metabolism in diseases of the thyroid gland. 

Moller, E., Supplementerne XXI to Acta med. Scandinav. pp. 219. 1927. 

In 70 cases of typical Graves’ disease and 19 cases of the same disease in 
more or less atypical forms an e.xhaustive clinical analysis, including numerous 
basal metabolism determinations with Krogh’s method, has been made. It was 
found that 7 out of 70 patients with typical Graves’ disease had a basal meta- 
bolic rate within the normal limits. The author concludes that the demonstra- 
tion of an increase in the basal metabolism is not essential for the diagnosis of 
Graves’ disease. Treatment with rest and overfeeding in most cases caimed 
the basal metabolic rate to decrease 10-20 per cent in 2 to 4 weeks. The 
effect of x-ray treatment was investigated in 33 cases. Good therapeutic effect 
was probably present in at least half of these. It was found that, as a 
the subjective symptoms decreased earlier and more rapidly than the has 
metabolic rate. Twenty-three patients with hypothyroidism (18 of which haa 
mvxedema) were examined in a corresponding manner. All of these haa a 
decreased basal metabolism. The effect of thyroid treatment was 
in 19 cases. Whole gland preparations, biologically standardized by the metho 
of jLsen were used. The increase in basal metabolic rate per unit of dose 
and per kgm body weight was calculated. The use did not begin until after 
?-3 days and did not reach its maximum for 2-8 weeks.-Author s Abst. 
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The intracutaneous salt-solution test in thyrotoxicosis. Mora, J. M., Am. J. M. 
Sc. 177: 222. 1928. 

The intracutaneous salt solution test was studied in 42 cases of thyrotoxi- 
cosis, before and after operation. There was a definite decrease in the disap- 
pearance time of the wheal preoperatively. After operation, with the return 
to normal of the basal metabolic rate and the patient’s genei’al condition, the 
disappearance time also became normal. In a general way, the greater the 
toxemia, the less time was required for the wheal to disappear. The disap- 
pearance time of the intradermally injected saline solution paralleled the basal 
metabolic rate as an index of the severity of the thyrotoxicosis. The literature 
pertaining to this test is reviewed. — ^Author’s Summary. 

The use of iodin in the treatment of goiter. Mosser, W. B., Pennsylvania M. J. 
32: 416. 1929. 

The author states that the indications for the use of iodine are: As a 
prophylaxis for endemic goiter; as an prophylaxis for fetal goiter; as a form of 
treatment of adolescent goiter; when guardedly used as a form of treatment 
for colloid goiter, and as a preparatory measure in the surgical treatment of 
toxic goiter. The drug is contraindicated: in all patients with non-toxic ade- 
nomatous goiters: in any patient in whom the goiter has persisted beyond the 
age of thirty, and as a form of medical treatment of toxic goiter. — ^I. B. 

Inanition and glycogen in thyroidectomized dogs (Inanition et glycogene chez 
les Chiens thyroidectomises). Nitzescu, I. I. and Marie Benetato, Compt. 
rend. Soc. de biol. 99: 896. 1928. 

Thyroidectomized and control dogs were starved and deprived of water. 
The controls could live only 20 days, while the operated animals were killed 
after a month. The amount of glycogen in the liver and in the muscles was 
greater in the thyroidectomized animals. — J. C. D. 

Effect of chlorophyll and thyro.vin on the sensitiveness of the oi’ganism to re- 
duced oxygen tension (Action de la chlorophylle et de la thyro.xine sur la 
sensibilite de I'organisme a regard d’une rarefaction de I’oxygene) . Rydin, 
deH., Compt. rend. Soc. de biol. 99; 1685. 1928. 

Rats injected with thyroxin are less resistant when placed under a bell 
jar from which the air is withdrawn than are controls or chlorophyll injected 
animals. — J. C. D. 


Effect of chlorophyll and thyroxm on body weight (Action de la chlorophylle et 
de la thyroxine sur le poids du corps). Rydin, deH., Compt. rend. Soc. de 
biol. 99: 1687. 1928. 

Thyroxin produces a cessation of growth and actual loss in body weight 
when injected into rats. — J. C. D. 

The experimental production of hoariness and alopecia areata in the I'abbit by 
intensive and prolonged hyperthyroidization (La realization and ex'pei’imen- 
tale de la canitie et de I’alopecie en plaques par I’hyperthyroidisation inten- 
sive et prolongee chez le lapin.) Sainton, P. and P. Veran, Presse mdd. 36: 
905. 1928. 

By prolonged treatment with thyroid the hair coat of rabbits was changed 
from intense black to reddish black. Blanched areas next appeared, then tem- 
porary alopecia and finally the return of mixed black and white hairs. 

— H. B. Torrey. 


The response of chronic nephrosis to parathyroid and thyroid medication. Lewis, 
D. S. and W. de M. Scriver, Ann. Clin. Med. 2: 66. 1928. 

Eppiuger and Epstein both believe that this condition is due to an endo- 
crine insufficiency, and the latter puts forward a new name, “diabetes albu- 



520 


THYROID 


minuuca. The symptoms of endocrine origin are a lowered basal metabolism 
and a marked increase in cholesteroi content of the blood. Response to thyroid 
and parathyroid therapy gives strong evidence of endocrine causation. In 5 
fL” ^ thyroid insufficiency, with a marked tolerance 

lor thyroid extract. One case responded to parathyroid extract (Collin) bv 
injection after thyroid extract had been tried without success. The mode of 
action of the parathyroid is uncertain. — M. B. G. 


Endemic goiter in California. Searls, PI. H., and P. Sharp California & West. 

Med. 30: 231. 1029. 

At the University of California Hospital there have been 2289 patients 
treated for goiter up to January 1st, 1028, and of these 1351 were of the 
endemic types. No case was accepted for this study where there was any doubt 
as to the residence at the time of development of the goiter. Maps were drawn 
showing a goiter bolt which runs northward from Monterey County along the 
coast to Del Norte, then across the northern end of the state, and thence south- 
ward, with tile highest incidence of all along the western slope of the Sierra 
Nevada. The view that endemic goiter is a direct result of iodine deficiency is 
given considerable support by these maps. It was found that the endemic foci 
lie in the mountainous regions of the northern part of the state. Here the 
precipitation is very heavy, and for the most part the drinking water travels 
but a short distance to consumption. Also some of these regions lay under 
the great ice sheet during the glacial period and have had the iodine washed 
out of their soil by the large amount of water liberated by the melting ice at 
the end of tliat time. The high incidence in the Santa Clara, valley may not be 
accounted for by these causes. The water supply here has only recently been 
chiefly from wells. Wells in various parts of the world have been notorious 
in the development of goiter. The possibility that McCarrison’s theory (on 
an infectious basis) explains the focus in the Santa Clara Valley, as it would 
seem to have in India, must be considered. — I. B. 


The Uichycardias. Shookhoff, C., M. Clin. North America, 2: 941. 1928. 

This is an excellent resumd of the various forms of heart hurry, with men- 
tion of tachycardia in relation to endocrine disturbances. Tachycardias in endo- 
crine secretory disturbances are common. In thyrotoxicosis, it is presumed 
that the increased or altered thyroid secretion caused an increased sensitization 
of the sympathetic system to the adrenalin already present in the blood. In the 
later stages of thyrotoxicosis, the tachycardia may be due to myocardial degen- 
eration. Cannon and Smith believe that the thyroid secretion has a direct 
effect upon the heart muscle itself. The tachycardias of the menopause and 
those following castration are also of this type. — I. B. 


Radiation therapy in hyperthyroidism. Soiland, A., W. E. Costolow and 0. N. 

Meland, California & Western Med. 27: 789. 1927. 

A careful review of the literature on the surgical management of hyper- 
thyroidism reveals the fact that this form of treatment is by no means without 
danger, and by no means infallibly curative. Recurrence of symptoms after 
operation, total lack of benefit post-operatively, and other negative results are 
encountered. Moreover, the operative mortality rate in clinics is probably J./ 
to 15 per cent. Treatment of hyperthyroidism by radiation compares favor- 
ably with results obtained by surgery. Selection of patients is a prerequisite. 
Radiation is especially advocated in cases of so-called exophthalmic pRer, a 
in pure hyperthyroidism. Radiation is not associated with a mortality ra^, 
and L better controlled than is surgery. In post-operative hyperthyroid sm 
again, radiation is also indicated. The frequency of the persistence toxicity 
is due to thymic involvement, which is easily controlled by x-ray. There are 
Tin logical contraindications to this form of treatment, if administered by 
traine^d in the work. Myxedema is guarded against by basal metabolic obse 
tion during treatment. — I. B. 
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The relation of the hypophysis to the reproductive apparatus has 
attracted the attention of gynecologists and clinicians since acromegaly, 
gigantism and the reverse states of glandular insufficiency have come to 
be recognized as primarily pituitary disorders. Many early experimental 
investigations of this problem were undertaken with the aim of clarifying 
the nature of the relationship. About all that came of the experiments 
from the point of view of genital relationships prior to the work of Smith 
(1, 2), Evans (3), Zondek and Aschheim (4, 5), and others, was that 
when the anterior lobe was largely or totally removed, either sexual infan- 
talism or genital hypoplasia resulted, depending on the age of the ex- 
perimental animal. This corresponded well with the findings in clinical 
hj'popituitarism. 

It was of course an attractive and simple deduction from these facts 
that if anterior lobe deficiency resulted either in failure of the genitals 
normally to develop or in secondary hypoplasia, excess activity would result 
in sexual precocity (Friihreife) or in overdevelopment of the genital system. 

Though Goetsch (6), in 1916, believed that he had produced both 
overgroudh and accelerated sexual development in rats, by means of feeding 
experiments, his results have not been corroborated by others, and more 
recent work has demonstrated, at least in the ease of mammals, the lack of 
effect of the anterior lobe hormones when administered by mouth. 

With the introduction by Evans and his co-workers of the intraperi- 
toneal administration of anterior lobe extract, an attack on the many prob- 
lems relating to hypophysial overaetivity was first made possible, and 
remarkable changes in the ovaries of the giant rats, produced by extracts 
containing the growth hormone, were promptly recognized. These organs 
were grosslj* enlarged and mieroscopicalty there was extensive luteinization 
of the walls of the Graafian follicles without previous rupture and expul- 
sion of the ova. Indeed, the animals experienced oestrus only occasionally 
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or not at all during the period of injection. The uteri of these animals 
were not remarkable. 

Using extracts of a similar nature, Putnam, Benedict and Teel (7) 
were able to confirm the findings in rats, but when dogs were used as the 
experimental subjects quite different results were obtained. In these ani- 
mals, overgrowth was also produced, but the ovaries, while several times 
the normal size, contained no lutein tissue whatsoever. The increased size 
V as laigelj' due to increase in stroma with some enlarged and numerous 
degenerating follicles. The uterus and vagina, however, had become tre- 
mendous in contrast to the slight change produced in rats. (Pig. 1). 

With the evidence produced by Sinitli, by Zondek and Aschheim, and 
by Evans and Simpson (S), which clearly demonstrated the existence of a 
separate gonad-stimulating substance in the anterior lobe, the interpreta- 
tion of the effects from gx'owth-promoting extracts became more difficult. 

Evans and his collaborators have sliown that the alkaline extracts 
which were used for promoting growth contain largely growth principle, 
but also may contain varying small amounts of the more recently demon- 
strated “hypophyseal sex hormone.” That the great enlargement, pre- 
dominantly of the uterus and vagina, in dogs treated with neutralized 
alkaline extracts of the anterior lobe, may be due either to the growth- 
promoting principle which the.se extracts contain or to contamination with 
a small amount of the so-called “.sex hormone” of the hypophysis, must 
be recognized as alternative po.ssibiIities. While the striking effect of the 
gonad-stimulating principle is not to be denied, it would appear that the 
growth principle by itself may cause great enlargement of the genital 
system. 

Though the laboratoiy will always remain our chief source of precise 
data regarding such complicated subjects, suggestive or corroborative infor- 
mation may often be secured from the clinic. It has already been shovm 
bj’’ papers from this clinic [Bailey and Davidoff (9), Bailey and Cushing 
(10)] that the adenomas associated wtli clinical hj^perpituitarism (acrome- 
galy) are composed of acidophilic cells; that the more common adenomas 
causing the reverse state of acquired hypopituitarism are composed of cells 
of the chromophobe type ; that true basophilic adenomas are unknown. 
Whereas the growth-promoting .substance is supposed to be confined to the 
acidophilic cells, the experiments of Smith and of Engle (11) tend defi- 
nitely to localize the gonad-stimulating substance in the basophilic cells, 
and it is natural to assume, therefore, that a female patient with an 
acidophilic adenoma and marked acromegaly in the absence of amenorrhoea 
would be receiving an excess only of the growth-promoting principle of 
the gland, the sex hormone remaining unaffected. 

Complete postmortem examinations of patients with acromegaly are 
not common, and in the cases reported scant attention has been given to 
the condition of the pelvic organs. This fact was emphasized by Cushing 
and Davidoff (12), who found in the literature only four cases m wind 
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the female genital system was at all adequately described, and in these it 
appeared that there was nothing sufficiently striking to attract notice. The 
hyperplasia of the genital tract appears to have been wholly overlooked, 



tig. 1 .— TIio iironis .and viigina of an acromogalie dog (loft) wliioh liad lioatod for 14 

month-j with i-xtiaois coinainiiig tho growth-momotiug pciiioiiiU- of the anterioi- 
hypophysis. The urecus aiul vagina of the littocinate eoutiol are .shown on the riglit 
for eomijari.son. il'iitiuiw, Xtenediot .and Teel.) 

and the note.s on the ovaries in general called attention merely to slight 
enlargement, increased stroma, frequent small cysts and occa.sional corpora 
atretica. 
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They were able to add a description of the ovaries in two more cases. 
Hie first wa.s a woman of 26 "who had been maiTied three years and had 
subsequently become ameuorrhoeic. The report on the pelvic organs 
follows : 

“The right ovary measures about 4 cm. in length and about 2 cm. in width. 
On section there are numerous small cystic areas. The left ovary measures about 
6 cm. in diameter. On section the greater part of this is found to be made up of 
smooth-walled cysts containing perfectly clear colorless fluid. The ovarian tissue 
has been compressed and spread out and measures only 4 mm. in thickness. The 
uterus is 6 cm. in length and about 3 cm. in width. It is rather dark red in color. 
The mucous membrane is pale and of a glossy smoothness. The cervix is 
corrugated.” 

_ Microscopic e.xaniination revealed four large Graafian follicles, one of which 
might have been regarded as cystic. These follicles contained apparently 
normal ova. No corpora atretica and no traces of lutein tissue were seen; and 
only a single primordial ovum was found. 

Gushing and Davidolf’s second ease concerned a woman who died at 
the age of 52 with aeromegaly of long standing. The catamenia had con- 
tinued for many years after the acromegaly had become apparent, the 
menopause having occurred at 40, twelve yeai-s prior to her death. The 



ovaries Avere reported as small and fibrous, and no microscopic lepoit Avas 
made. One could have hoped for but little information from the specimen, 
since it Avas obtained tAvelve years after the menopause. 

Further light on this subject has been shed by the following case : 


and entire genital tract. 
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Feh. 11, 1929. First admission of Miss A. B. C., aged 49, referred by Dr. H. 
C. Gordonier of Troy, New York, for advice and treatment of her acromegaly. 

History. The family history was irrelevant apart from the statement of the 
patient that she believed that her younger brother was developing changes in his 
features similar to her own. The general health of the patient had been excellent 
until 1922 when, at the age of 42, symptoms referable to her acromegaly first 
appeared. The initial symptoms were excessive fatigability and drowsiness. 
Two years later, in 1924, the sleepiness had become so marked as to interfere with 
her work. For this reason she first consulted Dr. Gordonier, who recognized the 
presence of early acromegaly, the manifestations of which had subsequently 
progressed until, according to the patient’s statement, she had become unrecog- 
nizable by some of her former acquaintances. 

The appetite had been voracious and she had gained about 40 pounds during 
the course of her malady. Except for slight diminution of visual acuity in the 
past three years, there had been no subjective neighborhood symptoms. _ Her 
catamenia, which had always been regular and normal, continued, without inter- 
ruption, in spite of the advancing malady. For a year previous to admission, 
however, the flow had been somewhat scant and of offensive odor. There had 
been no discharge between periods. 

Examination. This showed a well nourished woman of middle age with 
typical features of well advanced acromegaly, in the absence of neighborhood 
symptoms. The optic discs were normal and there were no constrictions of the 
temporal fields of vision. The x-ray films revealed a definite expansion of the 
sella outlines (Fig. 2) and well mai'ked acromegalic changes in the skeleton else- 
where. The average of several determinations of the basal metabolic rate was 
-|-23 per cent and the specific dynamic action to protein, as shown by the response 
to a test meal of ground beef, gave a rise from the fasting rate of 23 to 41 per 
cent in one hour. There was no vaginal examination nor any special note made 
of the patient’s pelvic organs. 

The diagnosis of pituitary adenoma with aci'omegaly was unmistakable, and 
because of the absence of any chiasmal involvement x-ray treatment was advised. 
Four x-ray treatments were given,* directed through the right and left temporal 
regions alternately, on Feb. 20, 21, 26, and 27th, and when the patient was dis- 
charged a few days later, definite improvement was already apparent. The 
drowsiness had practically disappeared, the energy and alertness had greatly 
increased and there was already appreciable diminution in the boggy tissues so 
that her gloves and shoes had become noticeably loose. The patient was dis- 
charged too soon for the change to be reflected in loss of weight as it did during 
the second stay in the hospital mentioned below. At the time of her discharge 
on March 1, 1929, the basal metabolic rate had dropped to -flO per cent. 

Subsequent note. The patient wrote April 2, 1929, to say, that her friends 
remarked on the change in her appeai-ance and that she was subjectively much 
improved. She wrote a month later stating that her last period was ten days 
late, and that when it did come there was severe menorrhagia for two weeks. 
A local doctor found on examination “a fibroid of the uterus as large as a 
grapefruit,” and advised radium or return to the hospital for treatment. A 
subsequent period which began June 5th was of normal character and duration. 

Readmission. June 11, 1929. The patient was admitted to the surgical 
service with the history of menoz'rhagia and with the diagnosis of a uterine 
fibroid. 

Pelvic examination. The external genitalia were larger, more vascular and 
thickened than normal. The labia were particularly redundant and there seemed 
to be a great deal of vascular stasis. The vagina was large and the vaults were 
particularly deep. The cervix was large and bluish and the easily palpable 
uterus was symmetrical, firm in consistency, and about the size of a small grape- 
fruit. There were no masses in the adnexal regions. Diagnosis: uterine fibroid. 

On June 21st and 22nd while awaiting her pelvic operation two more radia- 
tion treatments were directed to the hypophysis. The patient began to lose 
weight immediately and the large lips and nose as well as the hands and feet 
visibly diminished in size from day to day. She remarked one day that she was 
able to see the tendons and bones of her hands for the first time in years. 

Operation. June 24, 1929. (Dr. Francis C. Newton) Hysterectomy and 
0 ila tera I salpingo-oophrecto my. 
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Under ether anaesthesia a midline incision was made and on lifting the 
bowel and omentum from the pelvis a markedly hypertrophied and congested 
genital tract was exposed. The uterine and ovarian vessels were dilated and 
tortuous. The uterus was symmetrically enlarged, congested and freely mov- 
able. Posteriorly, the pouch of Douglass was remarkably deep and the posterior 
vaginal wall with its covering peritoneum was thrown into great folds. The 
broad ligaments were congested, thick and of meaty consistency. Below the outer 
ends of both tubes there were a few small parovarian cysts. The ovaries were of 
good size although perhaps no larger than are often seen in non-acromegalic 
women. The left ovary was bound to the posterior aspect of the uterus and 
broad ligament by a number of old adhesions. There was a small hemorrhagic 
cyst in the right ovary. 

The uterus, both tubes and ovaries were removed on the assumption that the 
uterine enlai’genient was due to an intramural fibroid. 

Sxihseqiient notes. The patient made an excellent surgical recovery. Doubt- 
less as a result of the preoperative x-ray treatments the subsidence in the size 
of the extremities progressed with a total loss of weight amounting in all to 
7.4 kgm. by the time of her discharge, July 13, 1929. 

Pathological description. The gross specimen weighs 510 grams. It consists 
of a symmetrically enlarged uterus, with both tubes and ovaries. Below the outer 
end of either tube are a number of small parovarian cysts (Pig. 3). 

The uterus measures 12x11x7 cm. and is of a uniform, somewhat soft con- 
sistency. On section the cut surface bulges slightly; the wall measures 4% cm. 
in thickness, and appears to be composed of rather coarse bundles of interlacing 
fibres. No gross tumor mass is found. The endometrium is somewhat thickened 
and shows numerous fairly firm elastic polyps which appear to be completely 
covered with epithelium. 

The tubes are not remarkable although they are of large size and hyperaemic. 

The right ovai’y measures 4%x21^x2% cm. and contains a cyst 2% cm. in 
diameter which is filled with blood-stained fluid. 

The left ovary measures 3^x214x1^ cm. The surface is markedly scarred 
although the fluctuant consistency suggests that internally it is cystic. 

Microscopic examination. The uterus shows a very thick wall composed of 
normally arranged smooth muscle bundles with no suggestion of leiomyomatous 
formation or fibrosis. The musculature, while hyperti’ophied, appears entirely 
normal. The endometrium shows hyperplasia with abundant loose textured 
stroma and a moderate increase in the number of endometrial glands. Section of 
a polyp shows it to be of the usual mucous variety. 

The tubes show little change apart from numerous dilated thin-walled blood- 
vessels. 

The right ovary shows on microscopic examination a corpus luteum with 
hemorrhage into the central portion, the hemorrhage being surrounded by several 
layers of atypical lutein cells. The left ovary shows numerous corpora albicantia, 
several follicular cysts and a rather dense ovarian stroma. 

Pathological diagnosis. Hypertrophy of the uterus, hyperplasia of the 
endometrium with mucos polyps, and simple cysts of the ovaries. 


COMMENT 

The ease presented is of particular interest for two reasozis. First, 
although the patient had had advancing acromegal.y for .seven years, with 
an enlarged sella, and was 49 years of age, the catamenia had been remark- 
ably regular and of normal character. Second, the changes in the genital 
tract resembled in many respects those found in dogs Avith experimentally 
produced acromegalj' — namely, marked hyperplasia of the rvhole genital 
tract without stx'iking histological changes in the ovary. 

We may assume in this case that the acromegalj^ was au expression of 
an eosinophilic adenoma which had in no xvay affected the function of the 
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basophilic cells ,• that the genital hyperplasia therefore may be looked upon 
as a direct effect of the activity of the eosinophilic adenoma. 

The marked similarity between the genital system in this ease, in which 
there was presumably an increased secretion of the growth-promoting sub- 
stance alone, and the genital hyperplasia induced experimentally in dogs 
by means of alkaline extracts of the anterior lobe which certainly contain 
predominantly growth-promoting substance, would indicate that the growth- 
promoting principle may produce marked hyperplasia of the genital tract 
in the female. 

The hyperplasia may be regarded merely as an hitherto unrecorded 
expression of the visceral splanehnomegaly that characterizes the disease. 

UIIIL.IOGRAPHY 

1. Smith, P. E.: J. A. M. A. SS: 158. 1927. 

2. Smith, P. E. and E. T. Eng-le: Am. J. Anat. 40: 159. 1927. 

3. Evans, H. M.; Harvey Lectures, 1924. Lippincott, Phila. 

4. Zondek, B. and S. Aschheim: Ztschr. f. Geburtsh. u. Gynek. 90: 370. 1926. 

5. Zondek, B. and S. Aschheim: Klin. Wchnschr. 7: 8. 1928. 

6. Goetsch, E.: Bull. Johns Hopkins Hosp. 37: 29. 1916. 

7. Putnam. T. X, E. B. Benedict and H. M. Teel: Arch. Surgr. IS: 1708. 1929. 

8. Evans, H. IM. and Jl. E. Simpson: J. A. M. A. 91: 1337. 1928. 

9. Bailey, P. and L. M. Davidoff: Am. J. Pathology. 1: 185. 1925. 

10. Bailey, P. and H. Cushing: Am. J. Path. 4: 545. 1928. 

11. Engle, E. T.: Am. J. Physiol. 88: 101. 1929. 

12 Cushing, H. and L. H. Davidoff: Monogr. Rockefeller Inst. M. Research, No. 22. 
1927. 



PITUITARY TUMOR ASSOCIATED WITH GYNECOMASTIA 


R. C. MOEHLIG, M.D. 

Department of Internal Medicine, Harper Hospital 
DETUOIT, MICHIGAN 

The following case of pituitary tumor illustrates what is already so 
irell known, ixamely, that the pituitaiy gland influences the sex devel- 
opment of the individual. This ease illustrates how certain types of pitui- 
tary tumor may produce an inversion of the sex cliaracteri.stic.s. 

The patient, a man of 52 years of age, referred by Dr. L. Adler, was admitted 
to Harper Hospital on May 21st, 1920, with a history that for about a year he 
had had vertigo and headache in the frontal region and impotency for the last 
two years. He had noticed that during the past two years his breasts were 
increasing in size and were taking on so-called female characteristics. Vertigo 
had increased over the period of the last year and in the last month previous to 
admission it had become very much worse. The headaches likewise increased. 



Pig 1 Photograph of patient desciibcd m text 


There was no complaint about vision. Four weeks prior to admission he began 
to notice a gradual loss of the use of the right arm and drooping of the right 
corner of the mouth. His speech became so much affected that he was able to 
speak only in monosyllables. The impotency had developed gradually, beginning 
two years ago. j » 

A _ea;a»U7iaHou revealed a heavy set man weighing about 170 pounds 

and 516 feet in height. The i-eaction of the pupils was normal and there was no 
nystagmus. The right angle of the mouth drooped to a marked degree. There 
was marked pharyngitis present and the tonsils xvere very large. An adenomatous 
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goiter involving both lobes of the thyroid was present. The breasts were defin- 
itely of female type and were very pendulous. The pigment of the areola and 
nipple showed definite female chai'acteristics. He had a female distribution of 
the pubic hair. The axillary hair was rather sparse. The development of the 
hair on the upper lip was good. The patellar reflexes were diminished on the 
light, normal on the left. No Babinsky sign could be elicited on either side. 
There was spasticity and increased reflexes of the right arm. The testicles were 
very small, about one-half normal size. There had been involuntary urination 
for about one month. The temperature was normal, pulse 84, blood pressure 
150/70. 

Laboratory Findings: Microscopic examination of the urine revealed many 
pus cells. The blood nitrogen was 54.5 mgm. per 100 cc. blood; the fasting blood 
sugar was 0.111 per cent. Blood examinations showed: W. B. C., 10,000; P. M. N., 
69 per cent; S. M., 20 per cent; L. M., 11 per cent; R. B. C., 4,860,000; Hb., 80 
per cent. 

Examination of the spinal fluid gave normal findings throughout. 

The blood Wassermann reaction was negative on two occasions. 

The basal metabolic rate was minus 15 per cent. A glucose tolerance test 
was made. The fasting specimen showed 0.083 per cent; at % hour, 0.117 per 
cent; 114 hour, 0.143 per cent; 214 hours, 0.111 per cent. 

X-ray examination of the skull revealed some thickening of the inner table 
in the right frontal region. “The sella tui'cica is enlarged and there is erosion of 


Fig. 2. 
cerebrum. 



the floor and dorsum sella. Conclusions: The erosion of the floor posteriorly and 
the changes in the sella would indicate a pituitary tumor. 

Ovhthalmoscopic examination revealed atrophy of both optic ajsw. 

SountT/JheStient's mental condition and lack of cooperation.’ 
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On May 27th, ascending lipiodol, TM: cc, was injected into the spinal canal. 
X-ray examination of the skull following this injection showed the lipiodol in the 
fourth ventricle in the cisterna magnum. “There were a few droplets which 
apparently had passed into the lateral ventricles. We do not believe, however, 
that the lack of filling with lipiodol could be interpreted as indicating an obstruc- 
tive lesion between the third and lateral ventricles. The distortion of the sella 
turcica previously described is again evident.” 

Two days after the injection of the lipiodol, during the afternoon, the pa- 
tient’s temperature rose to 101.6°, pulse to 130, and respirations to 22. On May 
30th, 1929, the axillary temperature was 101°, the pulse 148, and respirations 
increased to 48, and the patient went into coma. The respirations became very 



Fig 3. Photomicrograph of a section of the tumor. 

rapid and shallow and there was free diaphoresis present. On May 31st, the 
patient was still comatose with pulse 160 to 170 and respirations 48. He expired 
on May 31st, 1929, at 11 ;45 p. m. 

The post mortem examination was limited to the head. This is to be re- 
gretted in view of the fact that it would have been interesting to study supra- 
renals and testicles. 

•j autopsy is as follows: “The subject is an extremely obese, 
middle-aged male. The distribution of fat is strikingly that of a female. The 
breasts are very large and pendulous. The pubic hair line is straight across, 
just above the pubis. The axillary hair is scanty. The testicles are small. 
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orif • the dura, globules of oleaginous material were seen to be pres- 

Thl nf hpiodol previously injected intratheca%.) 

The pia arachnoid IS thick and edematous and the blood vessels are engorged. 
On lifting the frontal lobes a large tumor is seen in the sella turcica which has 
been p’eatly enlpged. The posterior clinoid process of the sella is not 
pesep on the left side, where the tumor is mostly asymmetrical. The tumor 
has stretched the optic chiasm so that it is like a small band % inch long extend- 
ing bpween the optic nerves. The tumor is about 114 inches long and pear 
shaped, with the small point attached to the region of the infundibulum The 
tumor is solid and has the consistency of a testicle.” 

The ■pathological diagnosis was: “Pituitary adenoma.” 

Microscopical examhiation: “The tumor consists of a rather histoid mass of 
cells of uniform character arranged within a delicate connective tissue sti’oma 
carrying the large thin walled veins. There is a definite tendency to alveolar 



Fig. 4. X’liotogi-apli siiowiiig tlio .atypical colls in the capsule sun'ouiuling the pars 
intermedia. 


and nest-like arrangement, although in places this is lost and the structure be- 
comes uniform. The atypical cells are invading the capsule of the tumor and 
surround the pars intermedia, which appears normal as to follicle structure and 
colloid material. 

The individual cells in the hematoxylin eosin stain closely resembles a plasma 
cell in staining qualities, size and nuclear structure. The nucleus, however, is 
not uniformly eccentric, but is more centrally placed. 

With the ethyl- violet, orange G. stain the cells are found to be uniformly of 
the chromophobe type. 

Diagnosis : Chromophobe adenoma of the hypophysis.” P. F. Morse, M.U. 

SUMM^VBY 

The case is reported of a man of 52 in whom a gradually developed 
impotence, feminine pubic hair distribution and gynecomastia are evident. 
A skiagram gave evidence of a large pituitary tumor. This at autopsy 
was found to be a ehromophobe adenoma of the hypophysis. 



DYSTROPHIA ADIPOSOGENITALIS, WITH ATYPICAL RETINITIS 
PIGMENTOSA, MENTAL DEFICIENCY, AND 
POLYDACTYLISM 

(The Laurence-Moon-Biedl Syndrome) 

Report of a Case. 

H. LISSER, A.B., M.D. 

SAN FRANCISCO 

Laurence and Moon (1) in 1866 reported a family group of four of 
eight brothers and sisters, who showed retinitis pigmentosa, adiposity, 
genital dystrophy and mental deficiency; three of these likewise showed 
imperfections of bony and muscular development leading to defective gait; 
there was no sign of rickets, of scrofula, nor of syphilis. “The author 
recognized that the retinal changes were but part of a general develop- 
mental failure and that, especially in view of the mental condition, these 
persons could be, not inaptly, compared to cretins” (rpioted from article 
by Solis-Cohen and Weiss). 

Biedl (2) in 1922 and Raab in 1924 (3) report another family of six 
living boj’^s and girls of healthy parents, two of whom (a brother and a 
sister) showed at 3 '^pieal retinitis pigmentosa, adiposity, genital dystrophy, 
polydactylism and mental deficiency. Two others of the family who died 
in infancy showed polydactylism. Assuming that these might have devel- 
oped the full sjmdrome had they lived, Solis-Cohen and Weiss comment 
upon the remarkable parallel of four healthy and four affected children 
ill this group, in that of Laurence and Moon, and in the group recently 
reported by themselves. 

Biedl refers to an observatiou in the ophthalmalogical literature by 
Bardet (1920), who describes a syndrome composed of infantile adiposity, 
polydactylism and retinitis pigmentosa, and reported one case. De Schwei- 
nitz (4) mentions three cases in which he noted the association of pig- 
mentary degeneration of the retina Aidth pituitary diseases and polydac- 
tylism. Engelbach, in a personal eommrmication to Solis-Cohen, states 
that he has seen two cases of this syndrome. 

Solis-Cohen and Weiss in 1925 (5) report four of eight brothers and 
sisters of Italian parentage who exhibited marked adiposity Avith mental 
deficiency, genital dystrophy, and atypical retinitis pigmentosa (Avith 
diminution of vision) ; two of the abnormal children also shoAved poly- 
dactylism. The fat distribution was largely of the girdle, mons and mam- 
mary type. No anomaly of osseous development AAms found as far as the 
.‘^ella turcica and sella region Avere concerned. Sugar-tolerance tests did 
not indicate pituitary disease ; basal metabolism Avas beloAV normal in three 
of the children ; W assermann tests A\mre negative in all the children and the 

at tlie meeting of The Pacific Coast Oto-Ophthaimalogicai Society, Sait Lake 
c-iiy, July 1-2, 1929. 
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pareiits.^ The thyroid glands appeared to be normal. The poor vision Avas 
rst noticed at 10, 13, 15 and 16 years respectively. Height, temperature, 

pulse, respiration, urinalysis, blood pressure and blood count Avere uni- 
formly normal. 

Ihe literature up to April, 1925, has contained reports of tAventy 
cases of this extraordinary syndrome. It is possible that an. exhaustive 
search might uncover a feAv more instances. It Avould seem justifiable to 
regard this distinctive clinical complex as a pathological entity. Solis- 
Coheii and Weiss, Avho have had opportunity to reflect on the theories of 
Biedl and Eaab and others, reserve their opinion and aivait the progress 
of future research respecting a congenital pituitary deficiency or a con- 
genital defect of trophic centers in the hypothalamus as the pathogenetic 
factor in this disease. 

It so happened that one morning an orthopedic colleague requested 
me to see an obese girl, Avhose osteomyelitis he Avas treating. On the Ai^ay 
up to the Avard he added that the little patient Avas almost blind. This 
elicited my interest and I Avas already picturing the possibility of a chro- 
mophobe adenoma of the hypophysis. Soon after examination Avas begun 
this suspicion Avas abandoned and in its place there came to my mind the 
rare syndrome described in the preceding paragraphs. The occasion for 
this change of front Avas the finding of supernumerary toes. I immedi- 
ately Avent in search of the university ophthalmalogist and the picture AA^as 
completed when he reported the fundi as characteristic of atypical retinitis 
pigmentosa. 


CASE BEPOET 

In vicAV of the great rarit}'- of this extraordinary syndrome the folloAi^- 

iiig case is liereAvith recorded : 

I. R., aged 8, Spanish, U. C. H., Nos. 48189, 48760, and 49343. 

Inquiry into the family history revealed that one maternal uncle had six 
fingers on one hand. The immediate family consisted of seven brothers and 
sisters, two of whom died at thirteen and eighteen months respectively. The 
brother who died at eighteen months of age had six toes on each foot. The three 
living sisters and one brother of the patient, ranging in age from four months 
to seven years, seemed to be normal from all accounts, though we had no oppor- 
tunity of examining them. The family resided at a considerable distance from 

San Francisco. . , , i 

It was stated that the patient underwent a normal birth and an uneventtui 
infancy except for two attacks of pneumonia, two months apart, at around one 
year of age. It was related “that the baby was stuporous for seven days during 
the second attack.” It was shortly after this that the mother first noticed defec- 
tive vision, a “cross-eyed” appeaz'ance, and the first evidence of mental retarda- 
tion. The girl had always been stout. Otherwise the past_ history was entirely 
negative. A physician had examined the eyes when the girl was six years old 
and stated that “the nerves were involved.” , 

When the patient was seven and one half years of age an abscess appeared 
at the right shoulder. It was this disturbance that brought the patient to the 
hospital. X-ray showed an osteomyelitis of the right humerus which was appro- 
priately treated. No further mention will be made of this since it has no rela- 
tion to the syndrome to be described. . , 

As may be noted in the photograph (Fig. 1), the patient was 
the adiposity being of the so-called “pituitary type. Fig. 2 reveals the super 
numerary toes. It was noticed that she walked with difficulty, bumping 
things, and that she followed a person apparently by sound rather than sight, 
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when fed she did not open her mouth until food touched her lips; she made no 
attempt to look forward toward the spoken voice; she never uttered any sen- 
tences, only an occasional Spanish word. It was difficult to estimate her mental 
age since the child did not understand English, but our psychiatrist, Doctor Olga 
Bridgman, concluded that her mental age was probably less than two years, a 
retardation of six years; probable idiocy, necessitating permanent custodial care. 
The child was cleanly in her habits and had perfect sphincter control. Her 
inability to see made her unnecessarily fearful so that she yelled loudly when 
any attempt was made to examine her. 



Figure 1 


Roentgenogram of her chest did not reveal any thymus enlargement; the 
heart and lungs appeared normal. Roentgenograms were taken to determine 
her, bone age and it was concluded that ossification lay between seven and nine 
years of age; nearer seven. Roentgenogram of the skull revealed no abnormal- 
ity; the sella turcica was normal. Routine examinations of the urine and blood 
were normal. The Wassermann test was negative. Her blood-serum calcium was 
10.4 mgm. per 100 cc. (normal). Glucose tolerance gave the following values; 
Pasting, .090 per cent; 14 hour after glucose, .170 per cent; IVs hours after 
glucose, .105 per cent. 

Neurological examination was negative except for the second, third and sev- 
enth cranial nerves. The latter was thought involved because of slight facial 
asymmetry. 

I am indebted to Doctors Cordes and Horner for the following report of her 
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f ® ■ fl u child looks habitually to the left. She is aware 

of a flashlight when brought near to her, although she does not follow it with 
her eyes (light perception only). The eyes make typical searching nystagmoid 
movements. Under anesthetic and dilatation the media are clear The right 
disc IS somewhat pale. Its edges are sharp. The fundus vessels are slightly 
smaller than nornml. Some of them bear whitish streaks along their course 
across the disc. The retina is unusual. A grayish reflex or sheen is quite 
lemarkable. Myriads of very small grayish dots appear throughout the retina 
except in the macular area. The dots are not clean cut but are round and of the 
same colo^ although size may vary from minute to the size of a primary retinal 
vessel. They are in no place surrounded by pigment. Throughout the fundus 
but particularly in periphery and mid-periphery are occasional elongated spider 
leg shaped threads of pigment. They occur often along vessels and when in 



Figure 2 


contact cover the vessel (that is, anterior to them). They branch occasionally 
but are usually in strands. The macular area is clear. Similar findings were 
noted in the right eye. 

Discussion: This is a retinitis associated with retinal atrophy, blindness, 
whitish dots and pigment proliferation. The lesions are in retina and not choroid 
(i. e., not choroiditis) . The whitish dots belong to those of retinitis punctata 
albiscens but the pigment is not punctate but strand-like. 

Diagnosis : The case is one of retinitis sharing features of atypical retinitis 
pigmentosa and a closely associated type retinitis punctata albiscens. 

The prognosis is absolutely bad. No improvement can be expected and vision 
may even get worse. 

Addendum : Since the above report was written two articles have ap- 
peared, one by Beck in a recent issue of “Endocrinology,” and another in 
the German journal, “ Eudokrinologie, ” recording other instances of this 
syndrome. 

CONCLUSION 


A ease of the extremely rare Laurence-Moon-Biedl Syndrome has been 
recorded. The writer has no original theories as to the etiology of this 
bizarre symptom complex and nothing to add to the excellent article of 
Solis- Cohen and Weiss, to which the reader is referred for further detads. 


1 . 

o 

3. 

4. 
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THE EFFECT OF ADRENALINE ON THE HEART OF THE 

CHICK EMBRYO 


DR. TSUNEO MATSUMORI 

NAGASAKI, JAPAN 
INTRODUCTION 

The influence of various medicaments upon the heart has been widely 
studied. The earlier experiments for the most part dealt with the hearts 
of adult animals. So far as we are aware few similar studies have been 
made on the embryonic heart. It seemed desirable, therefore, to malte 
such a study, using adrenaline as the test substance. During the course 
of our studies Doctor Tuji of Kioto published the results of a similar in- 
vestigation which were not, however, entirely in accordance with ours. 

We have studied the action of adrenaline on the embryonic chick 
heart and on strip preparations of it at different stages of development. 
The hearts were removed, kept in warm Ringer’s solution and tested in 
the same solution. 

Tlie first appearance of automatic movements in the embryonic chick 
heart: Since the time of Aristotle the beat of the embryonic chick heart 
has frequently been observed. The period at which this is first evident,, 
however, has been quite differently reported by different observers. Har- 
vey noted that the heart beat could be detected with careful observation at 
the end of the third day and easily on the fourth day of embryonic develop- 
ment. Aldrovandus found two beating structures in the 4-day embryo, 
one in the heart and one in the liver. Later observers have noted the first 
appearance of heart beats in the chick embryo at the following ages (in 


hours). 

Haller 45 

Prevost and Dumas 36-39 

V. Baer 48 

Carpenter 38-40 

Wernicke 46 

Laborde and Laveran 26 

Preyer 36 

Ohara 33-34 

Fujii 45 


This last author saw no ease of appearance of beats earlier than the 
40th hour. In our researches the heart beat has been seen in one experi- 
mental case as early as the 28th hour, "but in most cases only after 33 to 
35 hours of incubation. As we see, then, the time of the first beating 
occurs at a variable period. Some of the conditioning factors are temper- 
ature of incubation, kind of egg, climate, etc. Indeed, in our single observa- 
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tion of a heart beating at the 28th hour the time was summer and develop- 
ment had probably begun already before the egg was put into the incubator. 
Oliviero Olivo noted that the first heart bea't ordinarily occurs when nine 
somites “have been differentiated. He found that at this time no nerve 
fibers have yet penetrated the heart. Our observations confirm the fact 
that the first heart heat never precedes the appearance of the 9th somite. 

It is to be noted that if, in a given experiment, no heart beat is to he 
seen with the embryo in situ it should be removed to warm Ringer’s solu- 
tion. Ordinarily, the extirpated heart begins to beat within a few minutes 
but it persists not more than twenty minutes. The heart beat persists espe- 
cially long in the third and fourth days of incubation, hence, this age is 
favorable for experimental purposes. The better activity of the isolated 
heart as compared with that in situ is perhaps to be ascribed to a depress- 
ing influence of body metabolites as previously emphasized by Ohara. Our 
own observations have been made only on extirpated hearts. 

Heart strip preparations: According to Kuliabko in the normal heart 
cycle arrest occurs at different times in different parts: First in 
the left ventricle, then in the right ventricle and in both auricles and 
last at the mouths of the great veins in the right auricle. The next 
beat courses over the heart in the same order. Pano observed movements 
in small bits of isolated heart tissue of 2-3 day embryos. He determined 
that the tissue from around the mouths of the great veins beat with normal 
frequency after removal, whereas, other parts came to a standstill. Later, 
these parts began to heat but at a diminished rate. Pano ascribed these 
differences to the fact that the auricle has strongly developed automotieity 
and weak irritability, whereas, in the ventricle the conditions are reversed. 
This observation we have confirmed. The frequency diminishes as a rule 
after isolation of the strips. 


METHODS 


Material and incuhation: The eggs were obtained fresh from a near- 
by poultry farm. They were incubated at 38° C. Ventilation was care- 
fully watched. Incubation was reckoned from the time of placing the egg 
in the incubator. 


Heart extirpation: The embryo was removed through a window in the 
shell made by scissors and placed in Ringer’s solution at 38-39 . Either 
the whole heart was used for subsequent experiments or heart strips weie 


prepared. 

Heart strips: The heart of a three-day embryo consists of merely a 
small tube from which only two strips can be prepared, namely, ? 

region of the mouths of the great veins and from the chamber region, 
is true also of the four-day embryo. Prom the fifth to the seventh ay, 
however, a third preparation can be made from the tip of the heart. 

Apparatus: A ten centimeter container is half filled with Rmger^ 
solution. This is then placed in a larger container filled with warm wa er. 
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The temperature of the Ringer’s solution is maintained at 37° C. by the 
addition of warm water to the outer container as needed. The Ringer’s 
solution is eopiously supplied with warm oxygen. To avoid any injurious 
effect of the oxygen blast it is directed by means of a small glass plate 
which serves as a dividing wall between the test objects. The heart or 
strip preparation is observed, through a microscope. 

Procedures: Upon introduction into the Ringer’s solution the heai’t 
preparation at first beats irregularly. This is succeeded by a regular rate 
whereupon the experimentation can begin. Adrenalin is introduced by 
drops along the side of the container as far as possible from the prepara- 
tion. The frequency of beats is then determined at the end of 30 seconds 
and at intervals to the end of 10 minutes. Pieces that beat irregularly are 
discarded. The adrenalin chloride of the Sankio Compound, supplied in 
ampules for injection, is used. This is preserved with chloretone in one- 
half per cent concentration. The adrenalin is diluted ten-fold with dis- 
tilled water warmed to 37° C. and introduced with a fine pipette. Fifty 
drops of this solution make 1 ee. and if 1 drop is added to 5 ec. of Ringer’s 
solution a concentration of 0.0000392 per cent of adrenalin is secured. 
Either Locke’s or Ringer’s solution can be used as nutrient medium. "We 
have employed a mixture worked out by Dr. Okuda, consisting of : 

Sodium bicarbonate - 0.01% 

Potassium chloride - - 0.01% 

Calcium chloride - - 0.02% 

Sodium chloride - - - 0.90% 

III. EXPERIMENTAL RESULTS 

A — The influence of adrenalin on the extirpated heart at different stages 

of development. 

1. At 29-40 hour stage: At this stage adrenalin causes a clean cut 
increase in frequency and in strength of contraction. The effect is short 
lasting. The increase in frequency ranges from 1 :1.09 to 1 :1.92, the 
average being 1:1.49 (See table 1). 

2. At 41-50 hour stage: The reaction at this stage is similar to that 
just described. The relative frequency before and after adrenalin admin- 
istration varies between 1:1.11 and 1:1.94, averaging 1:1.43 (See table 2). 

3. At 51-60 hour stage: The effect is, with one exception, the same, 
by and large, as above. The effect comes on more slowly, however, and 
persists longer than in the younger preparations. The range at this stage 
is from 1:1.11 to 1:1.60, the average being 1:1.46 (See table 3). 

4. At 61-70 hour stage: The effect on frequency is somewhat less 
and the duration is somewhat more prolonged. The range is from 1 :1.04 
to 1:1.40, averaging 1:1.19 (Table 4). 
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5. At 71-80 hour stage: Here there is an increased effect and longer 
persistence. The range is 1 :1.10 to 1 :1,58, averaging 1 :1.31 (Table 5). 

6. At 81-00 hour stage: The accelerating effect is greater here than 

m the foregoing. The range is from 1:1.26 to 1:1.72, the average being 
1:1.48 (Table 6). -as 

7. At 91-100 hour stage: At this stage we have observed the most 
marked effect of adrenaline, as regards both frequency and contraction. 
The range is from 1:1.13 to 1:2.22, averaging 1:1.53 (Table 8). 

8. At 101-110 hour stage: The effect of adrenaline is still evident 
but ^ weaker. The increase in frequency is comparable to that of the 
eailiei stages and the range is from 1:1.24 to 1:1.65, averaging 1:1.47. 

9. At 111-130 haur stage: The effect is still weaker, being compara- 
ble to that of the 71 to 80 hour stage. The range is 1 :1.22 to 1 :2.11, aver- 
aging 1:1.36 (Table 9). 

10. At 140-150 hour stage: The effect is still easily seen but weak and 
transient. The I’ange is from 1 :1.12 to 1 :1.46, the average being 1 :1.28 
(Table 10). 

B — The effect of adrenaline on heart strips at different stages of 

development. 

1. 3-day stage: 

Sinus preparations: After the addition of the adrenaline generally 
within a minute the increase of the heart rate is noted. The reaction per- 
sists about four minutes, after which the rate returns gradually to normal. 
The range is from 1:1.11 to 1:1.72, averaging 1:1.30 (Table 11). 

Ventricle and apex strips: An increase in frequency and height of 
contraction is observed. The effect is only transitory, the original condi- 
tion being regained in 5 to 9 minutes. The range is from 1 :1.67 to 1 :3.75, 
averaging 1:2.56 (Table 12). 

2. 4-day stage: 

Sinus preparations: Increase in frequency and height is again noted, 
the range being from 1:1.2 to 1:2.49, averaging 1:1.33 (Table 13). 

Ventricle and apex strips: The effect is like that in the 3-day stage 
except weaker, the range being 1:1.10 to 1:2.70, averaging 1:1.56 (Ta- 
ble 14). 

3. 5-day stage: 

Simis preparations: The reaction is transitory, both frequency and 
contraction being affected. The range is from 1 :1.37 to 1 :2.10, averaging 
1:1.61 (Table 15). 

Ventricle preparations: After two to three minutes a transient de- 
crease of frequency occurs. The rate then gradually returns to normal. 

The range is from 1:0.32 to 1:0.17, averaging 1:0.46 (Table 16). 
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4. 6-day stage: 

Simis preparatiam: A transient increase in frequency and contrac- 
tion occurs, ranging from 1:1.25 to 1:1.75, averaging 1:1.45 (Table 17). 

Ventricle preparations: The reaction is an initial decrease in fre- 
quency which gradually disappears. The range is from 1:0.34 to 1:0.78, 
averaging 1:0.53 (Table 18), 

Apex preparations: Only decrease in frequency is seen; this grad- 
ually vanishes. The range is from 1:0.28 to 1:0.70, averaging 1:0.44 (Ta- 
ble 19). 

5. 7 -day stage: 

Sinus preparations: An increase in frequency and strength of con- 
traction occurs ranging from 1:1.12 to* 1:1.66, averaging 1:1.22 (Table 20). 

Ventricle preparations: The decrease in frequency is notably more 
marked, ranging from 1:0.42 to 1:0.86 and averaging 1:0.61 (Table 21). 

Apex preparations: The effect is similar to that in younger prepara- 
tions, ranging from 1:0.24 to 1:0.89, averaging 1:0.57 (Table 22). 

DISCUSSION 

The results of these experiments show that the automoticity of the 
heart of the chick embryo is evident as early as the 28th hour, but on 
the average the period is from 33 to 35 hours after the beginning of incu- 
bation. This period synchronizes with the appearance of the 9th somite, 
as Oliviero Olivo has noted. Ordinarily, if one disects out a heart that 
has already begun automatic beating and transfers it to warm oxygenated 
Ringer’s solution it continues to beat. The action of adrenaline on the 
entire extirpated heart is always an increase in frequency regardless of 
the stage of development. 

According to Pujii, the heart does not give any particular reaction 
to adrenalin in concentration of 0.00002 to 0.001 per cent much earlier 
than 48 hours after the beginning of incubation, and even on the 4th day 
of incubation it reacts either lightly or not at all. At the end of the 4th 
day the stimulating effect of adrenaline is established. 

According to our observations throughout the period of 29 to 180 
hours of incubation, the heart reacts to adrenaline in concentration of 
0.000039 per cent. The reaction is a clean cut increase of frequency and 
strength of contraction. An explanation of the discrepancy cannot now 
be offered. 

The effect of adrenaline on the heart rate is weakest between the 
61st and 70th hours of incubation and strongest between the 91st and 
100th hours. According to Oliviero Olivo, at the time heart movements 
begin nerve fibriles in the heart cannot be seen, hence the heart beat is 
purely myogenic. His was able to demonstrate the presence of ganglion 
cells first on the 6th day of incubation. We have frequently confirmed 
this. 
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These observations raise the question how the effect of adrenaline on 
the embryonic chick heart is brought about. According to Kure adrena- 
line acts not only on the myoneural junctions but on the heart muscle 
itself. Morishima likewise demonstrated the direct action of adrenaline 
on the heart muscle by sectioning the sympathetic inflow and allowing the 
terminals to degenerate. Prom these facts we reach the conclusion that 
adrenaline exerts a direct effect on the heart muscle. Otherwise, we must 
assume that there are nerve-like structures in the embryonal cells which 
give this reaction, although in a less pronounced way. 

By the investigations with strip preparations it is sho\vn that the 
tissue at the mouths of the great veins without exception show an increase 
in frequency and strength of contraction. Such variations as appear are 
only in the degree of reaction. The greatest frequency is noted at about 
the 120th hour of incubation. These findings are by no means surprising, 
for the effect of adrenaline on the heart and on the sinus derivatives at 
the mouths of the great veins must necessarily be the same. 

Interesting are the somewhat less striking results with preparations 
from the ventricle or apex of the heart. These preparations shoAv, up to 
the third day of incubation, a strong increase in frequency. The reaction 
is then reversed as age increases and at the fifth day the frequency, after 
the application of adrenaline, falls below the normal. 

These results coincide with those of Funada. Using preparations of the 
post-embryonic heart, he found also that adrenaline caused an increase in 
the contraction and a decrease in the frequency. He noted only a weak 
effect on auricle strips. We, on the contrary, got a clear cut effect with 
strip preparation from the region of the mouths of the great veins, which 
tissue is comparable with that of the auricle. 

CONCLUSIONS 

1. Experiments with chick embryos have shown that adrenaline . 
causes an increase in the frequency and contraction of heart preparations 
without regard to stage of development. 

2. Amount of acceleration varies with the stage of development, 
being weakest at the 61st to 70th hours of incubation and strongest at 
the 91st to 100th hours. 

3. The effect is always transitory. 

4. Heart strip preparations from the apex region react to adrenaline 
by decrease of frequency and height of contraction. 

5. The course of the reaction corresponds to that of heart prepara- 
tions in general. 

6. Ventricular strip preparations are also stimulated by adienaline. 
From the 5th to 7th day of incubation, however, a decrease in tie re 
ciuency and an increase in the contractions is to be observed. 
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7. With apex preparations a decreased frequency but an increased 
contraction occurs. 

8. The effect of adrenaline on the strip preparations is transitory, 
lasting at most only a few minutes. 

- 9. By and large, the effect of adrenaline oh the embryonic heart 
is the same as that on the post-embryonic with the single exception that 
preparations from the mouths of the great veins show only increased 
activity. 

10. Certain suggestions are made as to the point of attack of adrena- 
line. 
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TABLE I 


Iticubatloa 
Time, Hours 

lultUl 

Bate 

AfUc 

30 Sec. 

Atter 

1 Slin. 

After 

3 Min, 

After 

4 Min. 

After 

5 Min. 

After 

6 Min. 

After 

7 JUn. 

After 
8 Min. 

37 

88 

96 

96 

88 

... 

... 

... 

. . . 


37 

72 

114 

120 

120 

100 

... 

• . • 



38 

56 

100 

lOO 

108 

100 

92 

. . 



31, 5 

88 

96 

128 

136 

128 

120 

100 

92 


32 

60 

80 

80 

60 

... 

... 

... 



32 

112 

144 

144 

120 

112 

... 




30 

104 

152 

152 

132 

128 

120 

104 



30,5 

62 

88 

116 

100 


80 

72 

62 


29 

40 

48 

52 

48 

40 

• , . 

... 



35 

64 

64 

84 

84 

80 

80 




36 

48 

56 

56 

68 

56 

56 

48 



38 

88 

92 

92 

100 

92 

92 


88 







TABLE II 




47 

70 

136 

132 

120 

112 

100 

88 

72 

... 

47 

62 

80 

90 

86 

82 

80 

72 

66 


48 

46 

72 

72 

68 

62 

... 

54 

. . . 

50 

44 

66 

106 

110 

102 

100 

88 

76 

72 


45 

74 

88 

92 

104 

100 

96 

88 

76 

. . . 

47 

62 

88 

90 

84 

80 

80 

76 

72 

68 

45 

100 

120 

120 

148 

136 

128 

116 

108 

100 

45 

104 

108 

112 

112 

• • • 

108 




42 

108 

112 

112 

120 

• • . 

112 

108 



43 

120 

136 

128 

128 

120 

120 

. . . 



46 

76 

84 

88 

88 

84 

80 

76 



50 

56 

84 

84 

72 

64 

60 

56 




After After 
0 Min. 10 Min. 
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TABLE III 



- 

Incubation 
Tinio, Hours 

Initial 

llato 

Attar After 

30 Sec. 1 SUn. 3 iltn. 4 Jlln. 5 Mia. C Min. T Min. 

After After After 

8 Min. 9 Min. 10 Min. 

54 

76 

82 

120 

120 

108 

100 

92 

80 

■ 76 

56 

88 

92 

144 

136 

132 

120 

112 

100 

92 

52 

128 

148 

160 

156 

152 

144 

132 

128 


51 

144 

144 

148 

160 

156 

144 




53 

88 

104 

112 

128 

128 

112 

108 

ioo 

92 ! ! . ! , ! 

. 52 

80 

128 

128 

120 

116 

108 

108 

92 

88 

57 

100 

144 

144 

144 

152 

160 

152 

140 

128 






TABLE IV 




70 

148 

156 

160 

160 

156 

156 

152 

148 


70 

144 

152 

152 

148 

148 

148 

144 



6G 

122 

• • • 

150 

150 

146 

142 

136 

128 

128 .’ .’ - .’ .' .' 

68 

130 

144 

144 

147 

• • • 

144 

136 

132 


69,5 

76 

80 

90 

90 

88 

84 

80 

76 


67 

128 

168 

180 

180 

180 

172 

. . . 



68 

140 

160 

160 

180 

192 

192 

192 

192 

180 .’ . .' . 

68, 5 

140 

160 

176 

176 

168 

160 

. . . 

. . . 

148 

66 

140 

140 

160 

160 

148 

148 

140 



69 

140 

160 

168 

168 

168 

152 

... 

. . . 

140 ! ! ! ! ! ! 

'69 • 

140 

172 

172 

168 

160 

156 



152 
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72 

104 

140 

152 

156 

156 

140 

132 

• • • 

... .«« 

72 

66 

72 

86 

86 

84 

82 

78 

... 

••• ••• 

73 

85 

100 

105 

• • • 

... 

100 

88 

. • » 

• • • • » • . • • 

75 

152 

160 

168 

160 

160 

156 

152 

» • . 

• • . • • ■ • • • 

76 

144 

160 

160 

160 

160 

156 

152 

. . . 

*#• «>• ••• 

74 

108 

160 

160 

140 

124 

124 

124 

. . » 

. * • • • • • • • 

76,5 

120 

120 

152 

160 

156 

148 

148 

• . . 

• • • • . • * • . 

76,5 

156 

164 

176 

168 

168 

168 

160- 

. « » 

; » . ... ... 

77 

96 

100 

108 

124 

112 

104 

100 

• . . 

... ... ... 

79 

100 

100 

100 

148 

148 

132 

124 


... ... ... 

80 

120 

128 

128 

140 

132 

132 


120 
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85 

120 

140 

164 

176 

168 

140 

... 

. . . 



87 

120 

140 

160 

164 

140 

132 

. . . 




84 

120 

156 

172 

168 

156 

136 

120 

. . . . 



85,5 

120 

168 

172 

144 

136 

128 

120 

. . . 


86 

128 

168 

168 

180 

180 

180 

172 

164 


84 

100 

136 

168 

168 

168 

140 

132 

120 



88 

120 

132 

152 

164 

156 

148 

136 

124 

• 

89 

120 

128 

168 

160 

152 

144 

128 

120 
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93 

76 

152 

128 

104 

96 

88 

84 

. . . 



94 

80 

116 

88 

> » • 

. . . 

. . . 

. . . 

88 



95 

144 

128 

128 

100 

100 

96 

96 



96 

156 

156 

156 

176 

176 

160 

152 

140 



96 

120 

132 

132 

156 

152 

340 

132 

120 


98 

64 

144 

80 

64 

. . ■ 

. . . 




98 

92 

96 

104 

... 

. . . 

. . . 





99 

96 

112 

108 

96 

. . ■ 

. . ■ 

. . . 

72 



100 

60 

60 

68 

80 

96 

80 

80 

68 

100 

68 

72 

80 

88 

88 

76 

72 

72 

100 

92 

120 

144 

100 

100 

100 

96 

92 



92 

80 

160 

176 

156 

140 

132 

128 

120 100 
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101 

120 

172 

172 

124 

120 


100 

. . . 



105 

96 

148 

140 

120 

116 

108 

. . . 



107 
. 109 

128 

80 

128 

80 

152 

80 

156 

124 

156 

128 

144 

132 

128 

132 

120 112 
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Incubation 

Initial 

After 

After 

After 

TABLE 

AfUr 

IX 

After 

After 

After 

After 

After 

After 

Time, Hours 

Hate 

30 See. 

1 Min. 

3 Min. 

4 Mill. 


0 Min. 

7 Min. 

3 Mill. 

9 Min. 

10 Min. 

116 

80 

92 

98 


. . . 

. • • 






123 

80 

100 

100 

96 

80^ 







120 

140 

160 

168 

172 

168 

160 

144 





120 

107 

144 

140 

120 

120 

... 

. . . 





124 

100 

112 

124 

100 

» . » 

... 

. . 





125 

72 

128 

152 

72 

. . • 



. . . 




126 

100- 

128 

140 

128 

100 

... 






128 

92 

108 

108 

92 

. . . 

. . . 






149 

84 

100 

100 

88 

TABLE 

84 

X 






143 

52 

76 

64 

. . • 

... 

... 






145 

60 

84 

84 

72 

60 

... 






148 

80 

100 

100 

84 

80 

... 






150 

64 

80 

68 

... 

... 

. . . 

. . 





142 

64 

72 

64 

. . . 

. . . 

. . . 






54 

140 

140 

160 

148 

TABLE XI 
140 ... 






54 

144 

152 

160 

148 

148 

144 

... 





52 

108 

108 

108 

144 

128 

128 

120 

io8 




53 

124 

148 

164 

144 

140 

128 

124 

• • • 




53 

124 

140 

1'60 

144 

132 

124 

. . . 

. • . 




52 

120 

120 

136 

140 

140 

152 

140 

120 




53 

136 

140 

156 

148 

148 

140 

136 

... 




54 

80 

80 

80 

84 

80 

80 


. . 




49 

96 

124 

124 

116 

96 

... 






48 

124 

124 

160 

140 

132 

124 


... 




47 

80 

152 

156 

88 

80 

... 


... 




46 

88 

148 

136 

116 

112 

88 






46 

72 

72 

84 

116 

112 

104 

ioo 

88 

72 



50 

116 

116 

120 

120 

120 

116 

116 

... 

. . . 



51 

100 

100 

136 

120 

120 

116 

112 

104 

104 

ioo 


52 

92 

92 

128 

116 

112 

112 

100 

100 

96 

92 


54 

96 

100 

104 

132 

120 

116 

100 

96 




52 

72 

120 ■ 

120 

100 

TABLE XII 
88 72 






54 

56 

120 

128 

112 

92 

80 

68 

60 

56 



49 

44 

80 

108 

68 

56 

48 

44 

. . 

• • 



51 

32 

32 

112 

88 

76 

68 

64 

56 

44 



52 

52 

76 

92 

92 

88 

76 

64 

52 




54 

32 

80 

120 

108 

68 

52 

40 

36 

32 



53 

38 

100 

84 

64 

64 

60 

40 

... 

... 



53 

48 

48 

48 

92 

88 

80 

60 

48 




76 

108 

108 

120 

128 

TABLE XIII 
128 124 






76 

128 

140 

148 

160 

160 

148 

Ui 

140 




76 

128 

144 

152 

152 

152 

148 

140 

132 

128 



79 

124 

148 

144 

140 

140 

132 

124 


. . . 



77 

136 

152 

152 

152 

148 

140 

136 


. . . 



77 

132 

136 

140 

148 

144 

140 

. . . 





78 

92 

92 

92 

128 

120 

100 

100 

100 

92 



78 

148 

148 

148 

160 

160 

152 

... 

... 




78 

104 

160 

156 

140 

140 

132 

116 

108 

104 



76 

68 

80 

84 

156 

136 

128 






76 

100 

168 

160 

132 

128 

120' 

108 

108 

ioo 



77 • 

144 

160 

168 

168 

152 

144 

. . . 

. . . 




77 

88 

168 

136 

128 

120 

112 

108 

100 

... 



77 

120 

124 

124 

156 

124 

120 

... 





75 

140 

1‘60 

160 

140 

... 

... 


. . . 




75 

128 

148 

180 

140 

132 

132 

128 





76 

128 

152 

176 

160 

152 

148 

140 

132 

12S 



74 

132 

140 

152 

144 

140 

... 

138 

132 




74 

100 

124 

168 

120 

112 

108 

100 





74 

128 

140 

160 

128 

... 

... 
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TABLE XrV 



' 

Incubation 
Timo, Hours 

Initial Alter After After Alter 
Itato 30 Sec. 1 Slln. 3 Min. 4 Min. 

After 
5 AUn. 

After 

GMln. 

After 

TMin 

After After After 

8 Min. 9 ilbi. 10 Min. 

76 

40 

40 

108 

96 

96 

84 

76 

72 


76 

60 

80 

84 

72 

64 

60 

60 



74 

60 

68 

72 

60 

60 

. . . 




76 

48 

48 

48 

OO' 

56 

48 

48 



79 

40 

40 

44 

40 

40 





77 

72 

80 

84 

72 






77 

56 

64 

76 

56 






78 

48 

85 

’60 

48 

48 





78 

48 

60 

72 

56 

56 

56 

52 

52 

52 48 

78 

60 

120 

72 

• • • 

• • • 




76 

40 

100 

76 

60 

52 

48 

40 



74 

52 

52 

84 

64 

60 

58 

52 



77 

52 

56 

104 

52 

. . . 

• • • 




75 

100 

104 

112 

108 

108 

100 




75 

108 

140 

108 

, , . 

' • • • 

« • • 




76 

68 

80 

80 

92 

88 

84 

72 

68 



74 

108 

116 

160 

156 

148 

148 

132 

120 

108 

74 

64 

68 

84 

64 

« . « 

... 

... 




73 

92 

96 

160 

148 

132 

128 

120 

108 

92 

73 

80 

132 

132 

136 

136 

136 

136 

120 

104 94 ... 

74 

108 

124 

128 

140 

120 

120 

120 

108 


74 

68 

68 

88 

68 

. . 

• • . 

• . • 

• . . 

... ... ... 
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100 

120 

180 

160 

120 

• . • 

... 

. . . 

... 

... ... ... 

100 

80 

92 

92 

100 

88 

88 

88 

80 

... ... ... 

102 

80 

140 

136 

120 

100 

96 

88 

88 

80 

102 

72 

144 

132 . 

108 

108 

108 

100 

92 

80 76 ... 

96 

64 

13’6 

136 

108 

108 

• • • 

. . • 

... 

• • • ... ... 

96 

128 

176 

152 

128 

... 

... 

... 

... 

... ... • • • 

102 

108 

140 

176 

180 

180 

180 

176 

172 

172 

102 

100 

140 

168 

160 

156 

152 

140 

... 

... ... ... 

102 

124 

152 

180 

160 

152 

148 

140 

132 

124 

100 

120 

120 

148 

140 

132 

132 

128 

120 

... ... • • • 

100 

112 

144 

156 

148 

140 

132 

120 

. . . 



102 

108 

140 

144 

160 

152 

140 

132 

128 

120 





TABLE XVI 




100 

64 

64 

62 

24 

32 

40 

. . . 

. . . 



100 

64 

64 

64 

48 

32 

48 

. • . 

. . . 



102 

48 

48 

20 

20 

24 

24 

28 

32 

32 

102 

68 

68 

60 

52 

48 

48 

52 

60 

64 68 ... 

102 

76 

72 

60 

24 

32 

44 

60 

72 

7*6 

96 

80 

80 

48 

52 

60 

68 

72 

76 

76 80 ... 

97 

72 

72 

60 

32 

32 

44 

68 

72 



98 

76 

72 

52 

36 

48 

60 

72 

72 

76 

99 

60 

60 

52 

32 

32 

44 

56 

56 

60 





TABLE XVII 




120 

56 

84 

72 

56 

... 

. . . 



76 72 64 

122 

60 

60 

100 

916 

96 

84 

84 

80 

122 

80 

80- 

116 

92 

80 






123 

80 

92 

100 

. . 







125 

92 

92 

152 

92 







124 

80 

100 

100 

80 







124 

100 

132 

104 

... 



• • 




124 

80 

140 

104 

80 



. • 

• • 



124 

68 

100 

84 

. . . 

... 


80 

72 



124 

72 

80 

128 

116 

96 

88 



125 

116 

128 

140 

160 

152 148 140 132 . 



125 

128 

156 

164 

136 

132 128 

. . 

. . 

. . ... • • • 

125 

112 

160 

144 

136 

132 120 116 112 . 

, ... • • • 

125 

72 

88 

88 

96 

72 

. . 

. . 

. . 

, ... • • • 

125 

64 

64 

64 

68 

64 . 



. . 

. ... 

124 

100 

128 

124 


. . . 



. 

. ... 

124 

80 

100 

108 


— 

. . 
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TABLE XVIII 


Incubation 

InlUal 

After 

After 

After 

After 

After 

Alter 

After 

After 

After 

After 

Time, Hours 

Halo 

30 See. 

1 Min. 

3 Alin. 

4 Min. 

6 Mill. 

6 Mill. 

7 Min. 

8 Min. 

0 Mill. 

10 Jlln 

125 

60 

60 

56 

36 

40 

48 

48 

60 

. . . 



124 

84 

’60 

60 

36 

32 

32 

36 

40 

56 

72 


125 

8S 

88 

88 

72 

76 

80 

. . 

. . 

. . . 



125 

52 

52 

40 

36 

44 

52 

. . . 

. . 

. . . 



124 

92 

92 

92 

68 

72 

80 

92 

. • 

. . . 



124 

116 

104 

104 

40 

48 

48 

48 

56 

72 



125 

80 

80 

52 

36 

40 

48 

62 

60 

72 



125 

76 

76 

64 

44 

62 

60 

68 

72 

76 



125 

64 

64 

40 

32 

36 

40 

48 

56 

64 

... 



122 

60 

60 

36 

28 

TABLE 

28 

XIX 

36 

48 

52 

60 



123 

80 

80 

48 

44 

44 

36 

37 

36 

40 

56 

68 

123 

76 

56 

48 

48 

48 

48 

44 

48 

52 

60 

64 

124 

64 

48 

20 

24 

24 

24 

28 

36 

48 

52 

'60 

125 

52 

44 

28 

24 

24 

24 

28 

32 

40 

52 

... 

125 

68 

68 

68 

32 

32 

32 

28 

32 

36 

44 

56 

124 

68 

68 

68 

52 

48 

60 

72 

76 

. . . 

. . . 


124 

76 

76 

74 

40 

40 

40 

48 

52 

60 

68 


124 

76 

76 

76 

3'6 

28 

36 

40 

48 

56 

60 


124 

64 

64 

64 

28 

40 

48 

52 

60 

68 

72 


124 

76 

56 

32 

40 

40 

36 

36 

36 

40 

48 


125 

88 

84 

64 

40 

40 

48 

56 

» • • 

• • > 

• » • 


125 

56 

56 

20 

36 

24 

28 

36 

40 

48 

66 


125 

80 

80 

80 

20 

52 

56 

64 

68 

72 

76 


124 

76 

76 

68 

44 

44 

48 

52 

56 

64 

68 


124 

68 

56 

24 

44 

52 

56 

•56 

64 

68 



124 

68 

68 

60 

48 

44 

52 

64 

• • * 

• • * 

» • • 


124 

64 

64 

60 

44 

• • • 

• • • 

. . . 

• • • 

• • • 

• • • 



148 

140 

144 

160 

160 

TABLE XX 

156 148 

140 




148 

72 

76 

84 

112 

112 

108 

100 




148 

108 

112 

132 

108 

• • • 

... 

• . 


... ... 


150 

132 

140 

144 

136 

136 

132 

... 


... ... 


150 

100 

100 

116 

100 

• • • 

... 

... 


... ... 


146 

120 

140 

140 

160 

148 

140 

... 




146 

132 

148 

140 

• • • 

• . ♦ 

... 

... 




150 

128 

140 

160 

160 

144 

140 

132 

128 

... ... 


150 

132 

140 

152 

144 

140 

138 

132 

... 



140 

120 

120 

138 

160 

152 

144 

132 

128 

120 


140 

124 

140 

160 

164 

152 

144 

136 

124 




142 

132 

148 

152 

132 

* • • 

... 

... 

... 

... ... 



148 

88 

88 

72 

TABLE XXI 

52 52 52 

56 

50 

68 

72 


148 

64 

64 

64 

36 

32 

32 

36 

44 

48 

56 

60 

150 

92 

92 

92 

’64 

72 

80 

84 

88 

92 



146 

80 

80 

80 

60 

64 

72 

76 

80 

. . . 



146 

88 

84 

80 

60 

72 

76 

88 

. . . 

. . . 



•146 

84 

84 

56 

64 

68 

76 

80 

84 

. . . 



146 

76 

68 

60 

32 

36 

36 

72 

72 

76 



148 

60 

60 

60 

52 

60 

60 

... 

... 

... 



148 

92 

76 

68 

60 

64 

72 

76 

80 

88 

92 


150 

96 

96 

72 

48 

52 

60 

68 

76 

88 

96 


140 

76 

72 

68 

36 

40 

52 

60 

76 

... 

... 


140 

80 

80 

76 

52 

52 

60 

68 

76 

80 

. . . 
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TABLE XXII 


Incubation 

Initial 

Alter 

After 

After 

After 

After 

After 

After 

/Viter 

After 

After 

Time, Iloura 

Ilato 

30 See. 

1 Min. 

3 Mtn. 

4 Min. 

5 Min. 

C Min. 

7 Min. 

8 Min. 

9 Min. 

10 Min. 

148 

100 

100 

96 

48 

44 

40 

48 

56 

64 

72 

76 

148 

56 

56 

56 

52 

24 

32 

40 

44 

48 

52 

56 

148 

44 

40 

37 

36 

32 

28 

32 

36 

40 

44 

a • a 

148 

68 

60 

56 

48 

36 

40 

44 

48 

56 

68 

... 

150 

68 

68 

52 

60 

68 

• • • 

• • • 

• • • 

. . . 

a • • 


150 

84 

84 

42 

28 

28 

36 

40 

48 

56 

60 

68 

150 

100 

100 

88 

64 

72 

84 

84 

92 

100 

a a a 

a a a 

150 

92 

88 

60 

44 

48 

48 

52 

60 

64 

72 

72 

14G 

80 

76 

72 

64 

68 

68 

72 

76 

80 

a a a 

a a a 

146 

76 

76 

76 

72 

72 

72 

76 

, , , 

• • . 

a a a 

a . a 

146 

64 

60 

52 

48 

52 

60 

64 

• > . 



a a a 

148 

68 

68 

44 

40 

40 

44 

52 

60 

68 

80 

a a a 

150 

80 

80 

64 

56 

56 

60 

60 

64 

72 

a • • 

a a a 

150 

84 

72 

48 

44 

48 

56 

60 

68 

72 

a a a 

a a a 

150 

56 

56 

32 

28 

28 

36 

44 

48 

56 

a a a 

a a a 



THE INFLUENCE OP SUPRARENAL SUBSTANCE ON MUSCLE 

AUTOLYSIS IN VITRO 

T. P. SUN 

The Research Institute of the Lankenau Hospital 
PHILADELPHIA 

INTRODUCTION 

Prom the metabolic point of view the data with respect to the supra- 
renal gland indicate that it is concerned in the catabolic rather than the 
anabolic phase. This holds for both cortex and medulla. The role of 
medullary activity in carbohydrate mobilization is too well known to need 
direct citation. The evidence from the cortical side is indirect but sig- 
nificant. Jaffe (1924:) observed that thymus involution was retarded by 
suprarenalectomy, and that thymus regeneration in older animals occurred 
under like conditions. Hammett (1928) reported acceleration of thymus 
autolysis in vitro when cortical substance was added to the digest. 

As far as tissue autolysis is concerned, but little consistency is found 
in the literature. Izar and Pagiuolo (1916) reported that suprarenal ex- 
tract had no effect on liver pulp. Kawashima (1910) found no enzymes 
in extracts of horse suprarenal cortex. Obie (1923) obtained negative re- 
sults when muscle was digested with epinephrine or suprarenal extract. 
Yasusade (1926) saw no influence of epinephrine on phosphoric acid libera- 
tions on autolysis of muscle or liver tissue. On the other hand Gruber 
(1924) and Hoskins and Durant (1923) consider epinephrine acts as a 
metabolic catalyst. 

In view of these reports and the results of Hammett (1928) it seemed 
desirable to determine the influence, if any, of suprarenal cortex and 
medulla on muscle tissue autolysis in vitro. 

In the work described here fresh cortical or fresh medullary tissue was 
added to fresh muscle tissue of the same animal. The procedure was as 
follows. 


PROCEDURE. 

Guinea pigs were killed with ether. Muscle tissue was removed and 
pulped in a meat grinder. Twelve approximately equal amounts (2 to 3 
gms.) of the thoroughly mixed mass were transferred to an equal number 
of weighing bottles and weighed. Of these 6 were used for controls and 6 
for tests. The weighed tissue was moistened with toluene, then ground with 
fine sand. It was at this point that the bits of cortex or medulla was in- 
corporated into 6 of the muscle tissue samples. "While one lot was being 
ground the others were kept cool in an ice bath. The ground up mass was 
transferred to a centrifuge tube. To it was added 16 ec. of saline buffered 
to pH 5.9 with phosphate mixture, and 3 drops of toluene. After thorough 
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mixing 3 samples containing cortex or medulla, and 3 samples without.this 
addition were incubated at 37° C. for 24 hours. The remaining 6 lots (3 
with and 3 without glandular substance) were immediately centrifuged for 
10 minutes. To each was added 4 cc. 10 per cent tri-ehlor-acetie acid and 
the mixture again centrifuged. The clear supernatant liquid was then 
analyzed for NH,-N according to the method of Van Slyke (1912). The 
incubated samples were similarly treated. 

There was thus had for comparison the NH,-N, in triplicate, of muscle 
tissue with and without suprarenal cortex or medulla, before and after 
incubation. 

The phosphorous in the extract was determined according to Piske 
and Subbarow (1925). This was done on separate material but treated 
exactly as described up to the point of precipitation. Here 20 cc. of 10 
per cent tri-ehlor-acetie acid was added to 5 cc. of the muscle extract and 
filtered. Ten cc. of the filtrate was used for analysis. 

RESULTS 

In table 1 are given the figures for initial and terminal NH,-N values, 
the percentage increase on incubation, and the difference of the increase of 


TABLE I 


The Autolytic Production op NHs-N in Muscle Tissue under the Influence 
OP Suprarenal Cortex and Medulla. 


NHs-N per cent 
per gram tissue 


Percentage 

Increase 


Initial Terminal 


Expt. 

Conti. 

Test 

Conti. Test 

Cortex 

Conti. 

Test 

T-C 

1. 

0.0472 

0.0386 

0.1097 

0.0931 

132.4 

141.2 

8.8 

2. 

0.0596 

0.0502 

0.1186 

0.1120 

99.0 

123.1 

24.1 

3. 

0.0640 

0.0657 

0.1267 

0.1259 

98.0 

91.6 

-6.4 

4. 

0.0573 

0.0548 

0.1000 

0.1141 

74.5 

108.2 

33.7 

5. 

0.0601 

0.0624 

0.1038 

0.1110 

72.7 

77.9 

5.2 

6. 

0.0534 

0.0554 

0.1252 

0.1267 

134.5 

128.7 

-5.8 

7. 

0.0591 

0.0613 

0.1207 

0.1258 

104.2 

105.2 

1.0 

8. 

0.0619 

0.0607 

0.1162 0.1187 

Medulla 

87.7 

95.6 

7.9 

1. 

0.0574 

0.0584 

0.0853 

0.0865 

48.6 

48.1 

-0.5 

2. 

0.0512 

0.0550 

0.0855 

0.0981 

67.0 

78.4 

11.4 

3. 

0.0534 

0.0456 

0.0714 

0.0842 

33.7 

84.7 

51.0 

4. 

0.0600 

0.0481 

0.0694 

0.0995 

15.7 

106.9 

91.2 

5. 

0.0430 

0.0438 

0.1025 

0.1128 

138.4 

157.5 

19.1 

6. 

0.0480 

0.0517 

0.0766 

0.1002 

59.6 

93.8 

34.2 

7. 

0.0409 

0.0397 

0.0859 

0.0956 

110.0 

140.8 

30.8 

-1.3 

8. 

0.0492 

0.0458 

0.0816 

0.0754 

65.9 

64.6 


the tests from the controls for both cortex and medulla. In table 2 t e 
like values for phosphorus are given. It is to be noted that the value or 
each experiment represents the average of determinations on 3 separa e 
samples of muscle tissue ; not determinations on 3 aliquots of extract rom 
a single weighed muscle specimen. 
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The results show that autolysis of muscle tissue proteins giving rise to 
amino-acids is increased on the average by 8.6 per cent when cortical sub- 
stance is present and by 29.5 per cent when medullary tissue is added. 
Since the amount of added gland material was too small to give the in- 
crease by itself, the conclusion is that suprarenal accelerates muscle protein 
autolysis in vitro. Whether or not the result with cortex is attributable to 
possible contamination -with medulla is undeterminable from these experi- 
ments. The only significant thing that can be said with security is that 
the evidence is consistent with the idea that the suprarenal may be a 
participant in the catabolic phase of nitrogen metabolism. 

The source of the inorganic phosphorous increase in studies of this 
nature is indeterminate. • There is a possibility that a large part comes 
from the hydrolysis of phospho-ereatine. Apparently medulla has no in- 
fluence upon this process. It is possible that cortex has an inhibitory effect 
as reflected in table 2. Unfortunately it was necessary for me to drop this 


TABLE II 


The Autolytic Production of Inorganic Phosphorus in Muscle Tissue under 
THE Influence of Suprarenal Cortex and Medulla. 


-Pper cent 
per gram tissue 

Initial Terminal 


Percentage 

Increase 


Expt. 

Conti. 

Test 

Conti 

. Test 

Cortex 

Conti. 

Test 

C-T 

1. 

0.147 

0.167 

0.197 

0.196 

34.0 

17.4 

16.6 

2. 

0.164 

0.188 

0.223 

0.228 

36.0 

21.3 

14.7 

3. 

0.175 

0.171 

0.206 

0'.196 

17.7 

14.6 

3.1 

4. 

0.168 

0.174 

0.199 0.209 

Medulla 

18.5 

20.1 

-1.6 

1. 

0.181 

0.193 

0.216 

0.226 

19.3 

17.1 

2.2 

2. 

0.176 

0.185 

0.214 

0.225 

21.6 

21.6 

0.0 

3. 

0.182 

0.189 

0.223 

0.227 

22.5 

20.1 

2.4 

4. 

0.189 

0.193 

0.209 

0.213 

10.6 

10.4 

0.2 


phase of the work before the point could be established. The figures are 
merely presented in order that they be on record. 


summary and conclusion 

Autolysis of muscle tissue of the guinea pig was studied with regard to 
the influence of suprarenal substance thereon. It was found that both 
cortex and medulla accelerate amino-acid production on incubation, the 
latter more strongly. Similar studies of inorganic phosphorus liberation 
gave no sure results. The conclusion is that a metabolic role of the supra- 
renal is that of a participant in catabolism. 
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AN ENDOCRINE CONSIDERATION OF RECKLINGHAUSEN’S 

DISEASE: REPORT OP A CASE WITH ASSOCIATED 
CHILDHOOD MYXEDEMA 

MURRAY B. GORDON, M.D, 

From the Endocrine Clinic, Department of Pediatrics, Long Island College Hospital 

BROOKLYN, N. Y. 

The simultaneous occurrence of Recklinghausen’s disease and endocrine 
dyserasia in the same individual has resulted in a discussion of the rela- 
tionship between the two conditions. Those who have reviewed the litera- 
ture have arrived at contradictory conclusions. Tucker (1) claims that 
there is a definite relationship between Recklinghausen’s disease and certain 
endocrine disorders. Levin (2) states that the condition of generalized 
neurofibromatosis is a clinical entity depending essentially for its etiology 
upon endocrine dysfunction. Mosbacher (3) infers that the conception of 
this symptom must be extended to include the simultaneous occurrence of 
endocrinopathy and to consider all eases in which this is not evident as 
exceptions. Szondi and Kenedy (4) and Starck (5), who has recently 
published an extensive review of the entire subject, conclude that while 
the coincidental advent of both conditions is more than accidental, they 
are not basically dependent upon one another but upon a common third 
genetic factor. This view is also held by Dumbrowsky (6), who does not 
see any causal relationship between Recklinghausen’s disease and ineretory 
disorders, since there are cases in which there is no endocrinopathy present 
and others in which the endocrine dyserasia appears later. Prange, in 
Curschmann’s monograph on endocrine disordei-s (7), considers that the 
pluriglandular insufficiency is only accessory and not in any way causal. 

Pende (8) states that two factors are essential for the production of 
such dystrophies as Recklinghausen’s disease: (1) A constitutional factor 
represented by an abnormality of the endocrine-sympathetic system which 
may be hereditary; (2) an accidental factor, such as shock, trauma, toxic 
poison, infection, etc., which through its effect on the endocrine-sympa- 
thetic system acts as a stimulus on the embryonal elements. This theory 
concurs in principle with that of Ewing (9), who considers that the under- 
lying factor in Recklinghausen’s disease is a disturbance between the 
ectodei-m and the tissues it enervates, and that under certain exciting con- 
ditions the congenital malformation of the ectoderm may develop manifes- 
tations of the disease. The consensus of opinion in the literature on the 
general etiology of neurofibromatosis, without particular reference to the 
question of endocrine relationship, seems to be that it is of ontogenetic 
origin, traceable to a developmental anomaly of either the mesoderm or 
ectoderm or both. 
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For purposes of orientation, it may be advantageous at this point to 
briefly consider the important features of generalized neurofibromatosis or 
Recklinghausen’s disease. The first clinical descriptions were published by 
Kolliker in 1860 and by Virchow in 1863. Recklinghausen in 1882 (10) 
traced degenerating nerve fibres in several eases and stated that all of 
the tumors arose from nerve trunks or filaments. His conclusions have 
been verified by the studies of subsequent investigators. 

The disease may have its onset during childhood, remain quiescent for 
several years and then become reactivated in adult life, or else may be 
progressive from its inception. The condition may be familial, as shown 
by Preiser and Davenport (11), who found an incidence of 43.5 per cent 
in 115 children whose parents were afl:eeted Avith Recklinghausen’s disease. 
Both Starek (5) and Schiff (12) reported its occurrence in three genera- 
tions. This familial tendency is also present in the incomplete forms as 
observed by Thiebierge (13), who cites instances of families in Avhieh one 
member shoAved tumor formation Avhile another displayed pigmentation 
only. 


The cardinal symptoms of the disease are generalized neurofibromatosis, 
cutaneous pigmentation and mental and ps 3 ’chic alteration. To these maj’^ 
be added cachexia, osseous changes and endocrine dysfunction. 

A discussion of the various tj^pes of tumor foi*mation included imder 
the general classification of neurofibromatosis aaIJI not be attempted here. 
Sufliee it to say that the tumors maj'- be plexiform neuromas, Avith or with- 
out multiple molluscous tumors of the skin, neurofibromata of the nerve 
trunk or fibroma molluseum. They vaiy in size from that of a pin point 
to a goose egg and may occur in any number up to several hundred. The 
nerves Avhich may be affected are the motor and sensory, the special cere- 
bral with the possible exception of the optic and olfactory, and at times 
the sympathetic. 


Other sites of predilection are the true skin, the subcutaneous tissues 
and the muscles. At the onset the tumors are soft, but Avhen fully devel- 
oped are hard and fibrous and maj"^ be felt as firm, shot-like, sessile or 
pedunculated nodules under the sldn. Thej'^ may be discrete or coalesced; 
if matted together, thej'’ give the impression of a strand of cord AA'hose 
course is diseei’nible as subcutaneous elevations. They may be tender and 
painful to the touch. 


Cutaneous pigmentation consists of diffuse, irregular^ distributed 
patches or sheets varying in color from a cafe au lait to an intense broAATi, 
and in size from a pin point to an area Avhich may extend over one-third of 
an extremity. Light reddish colored areas, naevi, lentigo and freckles may 

also be present. 

Starek thinks that pigmentation is due to either idiopathic degeuera- 
tion of the germinal layers or to endocrine dysfunction. On the side of an 
endocrine basis are found many observers, among them Wegelm ( ), 
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Goodliart (15) and Levin (2), who consider it a sign of adrenal insuffi- 
eieney, while Th. Kocher feels that it is due to thyroid- dyscrasia (16). 

Mental impairment is so frequently associated with Recklinghausen’s 
disease that many feel that somatic stigmata of degeneration’, imbecility, 
mental aberration and psychic distarbanees are integral parts of the com- 
plete picture of the disease. Thiebierge (13), Starck (5), Adrian (17), 
Knoblauch (18) and Speransky (18) have recorded instances of this 
association. 

Incomplete forms with the absence of one or more of the cardinal 
symptoms have been observed. Thiebierge (13) was the first to describe a 
type of this disease Avhich is characterized by pigmentation without tumor 
formation and Avhich is now considered as an incomplete foian. Instances 
of this type have been reported by Herxheimer and Roth (19), "Weber (20), 
Adrian (17), Littlewood (21) and Wise and Eller (22). 

Three additional syndromes are considered by Starek (5) as being 
incomplete forms of Recklinghausen’s disease: (1) Lesehke syndrome, 
characterized by cutaneous pigmentation and endocrine dyscrasia with "ab- 
sence of neurofibromata; (2) Laurence-Biedl syndrome, chai’aeterized by 
endocrine dysfunction with absence of both pigmentation and neurofibro- 
mata; (3) Cerebral Tuberous Sclerosis (Tuberosa Gehirnsklerose), char- 
acterized by cutaneous pigmentation, cutaneous fibromata and tumors of 
cerebral cortex. 

E. Lesehke (23), under the term of dystrophia pigmentosa, described 
a symptom complex occurring in individuals exhibiting the incomplete type 
of Recklinghausen’s disease in association with an endogenous pluriglandu- 
lar insufficiency. The clinical picture of Lesehke ’s syndrome consists of 
arrested gro^vth with physical and mental infantilism and increased cuta- 
neous pigmentation in the form of cafe au lait spots, naevi and freckles. 
Endocrine dysfunction is expressed in obesity, genital hypoplasia, impaired 
carbohydrate metabolism, low blood pressure, hypotonia and asthenia. 
Giantism or signs of hj^pothyroidism may also be present. Vegetative 
nervous system changes are evidenced by increased irritability of the sym- 
pathetic and parasympathetic systems. Instances of this syndrome have 
been observed by Lesehke (24), Ulmann (24), Hoffmann (25), Galant (26), 
and Barber and Shaw (27). 

Biedl in 1922 (28) described a form of cerebral obesity which had pre- 
viously been observed and reported by Laurence and Moon in 1866 (29), 
the predominating symptoms of which are : (1) Dystrophy adiposa geni- 
talis, expressed in obesity and genital hypoplasia; (2) congenital mal- 
development, such as retinitis pigmentosa, atresia ani and polydactylitis; 
" (3) skull deformities, as macroeephalus, microcephalus, tower-skull, and 
asymmetry; (4) mental delinquency. 

Solis-Cohen and Weiss (30) reported four cases in 1925, all of the 
patients showing a reduction of the basal metabolic rate. Bernhardt (31) 
observed two patients with this syndrome. Both were of the vagotonic type 
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with normal metabolic rates. The sella turcica was found normal on radio- 
graphic studies in both patients. One of the patients showed symptoms of 
diabetes insipidus. Zondek (32) reported two cases of this type. A simul- 
taneous hypophyseal dyscrasia was reported by Bohn (33). 

Tuberous sclerosis of the brain is a condition which is thought to be 
due to mal-development of the mid-brain (S'tarek) and is characterized by 
tiimor-like foci in the cerebral cortex and ventricular walls. Other organs 
may also be studded with multiple sclerotic nodules. The clinical picture 
consists of neurological and mental aberration, such as epilepsj’-, idiocy and 
signs of mid-brain pressure; cutaneous pigmentation, as freckles, naevi, 
cafe au lait spots and lentigo ; cutaneous fibromata on neck and back. 

Orzeehowski and Nowieki (34) and Pick and Bielschowsky (35) think 
that a relationship exists between tuberosa selerosa and Recklinghausen’s 
disease. Schuster (36) observed families in which tuberosa scleroSa oc- 
curred in one member and Recklinghausen ’s disease in another. 

While Starek feels that Recklinghausen’s disease, Lesehke’s syndrome, 
Laurence-Biedl syndrome and tuberosa selerosa are all expressions of the 
same ontogenetic mal-development, the majority of investigators do not 
mention the Laurence-Biedl syndrome nor tuberous sclerosis in this con- 
nection (37). 

According to Starek (5) the condition of the affected endocrine glands 
in Recklinghausen’s disease falls into one of three groups: (1) A tumor of 
either the endocrine gland itself or of the surrounding neighborhood pro- 
ducing pressure symptoms, as in tumors of the hypophysis or mid-brain; 
(2) functional disturbance without anatomical alteration; (3) functional 
disturbance with anatomical lesions, such as in anomalies. 

The glands which have been reported as liaving been involved are the 
thyroid, parathyroid, pituitary, adrenals and gonads. 

Thyroid dysfunction was frequently encountered. Cretinism was ob- 
served by Adrian (17), Strohmeyer (38), Schuh (39) and Ottolia (40). 
Schiffner (41) repoi’ted the occurrence of association with cretinism in two 
brothers. Andueza’s patient was a cretin presenting a neurofibroma in 
the region of the thyroid (42). Pic and Rebattu (43) and Meige and 
Peindel (44) reported myxedematous symptoms in their patients. Hypo- 
plasia and hypothyroidism were observed by Dumbrowsky (7) and Koe- 
derer (45). The mother of the latter’s patient had cutaneous pigmenta- 
tion. Ehrmann (46) reported two cases, in one of which the thyroid was 
small and in the other was entirely absent. Thyroid infantilism, pigmenta- 
tion and neurofibromatosis were found associated by Debove (47) . Galant s 
patient had a combination of Leschke’s syndrome, mongolian idiocy and 
myxedema (26). Hyperthyroidism and goiter were encountered by Hal- 
lopeau and Ribot (48) and Bourey and Laignel-Lavastine (49). According 
to Levin (2), the only case of Recklinghausen’s disease associated witn 
parathyroid tetany was reported by Sehlesinger (50). 
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A diagnosis of hypophyseal dysfunction was made on the presence of 
acromegaly, giantism, polydypsia, polyuria, and dystrophia adiposa geni- 
talis. Pituitary involvement was observed by Feindel and Proussard (51), 
Piollet (52), Nicolas and Favre (53), Cushing (54), Wolfsohn and Mar- 
cuse (55), Raymond and Alquier (56), Roubinowitsch and de la Sourdiere 

(57) , Mann (58), Eseher (58), Tucker (1), Barker (58) and Bittdorf 

(58) . De Castro (59) reported the association of a pituitary tumor, acro- 
megaly and Recklinghausen’s disease. Lier’s patient (60) was a boy of 9 
years who presented a typical picture of Froelich’s syndrome and a gener- 
alized neurofibromatosis. A roentgenographic examination revealed a tu- 
mor close to the hypophysis. Spillman (61) reported a case of tumor of 
the sella turcica. 

Adrenal insufficiency was frequently noted. According to Levin, at 
the time of his report (1921), there were approximately 50 instances in the 
literature with so-called Addisonian symptoms, an incidence which he felt 
was too low. A diagnosis of adrenal insufficiency was made in most cases 
on asthenia, low blood pressure, pigmentation and hypotrichosis. The 
same investigator reviewed 14 autopsy reports in the literature in which 
the findings in the glairds of internal secretion were included and found 
adrenal disease in 12. 

Gonad association is evidenced by onset of symptoms of Reckling- 
hausen’s disease at the time of puberty and their aggravation at the time of 
menstruation, pregnancy and menopause. An illustrative example of this 
association is Starch’s patient, whose symptoms will be considered later. 
Levin (2) cites several instances of simultaneous occurrence of gonad dys- 
function and Recklinghausen’s disease. 

Pluriglandular involvement is I’ecorded by Tucker (1), Levin (2), 
Roederer (45), Mosbacher (3), Castronuovo (62) and Starch (5). 

Starch had an excellent opportunity of studying his patient for over 
23 years. She first came under his observation at a little above two years 
of age, presenting a combined picture of rickets, scoliosis, cutaneous pig- 
mentation and severe Basedow’s disease. The latter was considered by the 
author to be the result of psychic trauma. -The hyperthyroidism was at its 
height at the age of 4 years, but in the 9th year coincidental myxedema 
made its appearance. During childhood, the patient was subject to psychic 
and nervous disturbances in the form of choreiform movements, outbursts 
of temper, ferocious habits and ineompatability in regard to her playmates. 
Her mentality was always below par. 

Pituitary disturbance expressed in diabetes insipidus was first noted at 
the age of 9 years. At 12 years of age, the left arm began to increase in 
length and at 21 years the right became affected. This increase in size of 
the extremities is considered as evidence of acromegaly by Starek, who 
cites several similar instances in the literature (5). 

Menstruation began at 14 years of age and continued regularly until 
the time of pregnancy at 25 years. Pregnancy was accompanied by an 



558 


RECKLINGHAUSEN’S DISEASE 


increased functional activity of the thyroid gland, with an increase in the 
size of the goiter, which had remained quiescent since the age of 9 years. 
The symptoms of hyperthyroidism receded after the birth of the child. 
The cutaneous pigmentation, which had been noted early in the history, 
and a fibroma molluseum, which had appeared at 22 years of age, increased 
in size and intensity of color during the period of gestation. Neurofibro- 
matosis was first noted at 17 yeai's of age. 


CASE REPOKT 


J- s., 9^4 years of age, is the only child of parents who are not related by 
consanguinity, and who do not give any history of neurofibromatosis, mental aber- 
ration or cutaneous pigmentation on either side. Born at term, he was only three 
pounds in weight, puny and cyanotic. He was nursed for three months and then 
placed on artificial feeding. His developmental history shows retardation in both 
mental and physical fields : teething began at eighteen months of age, walking at 
two years and talking at three years. 

At the time of his initial visit, April 15, 1926, he presented a typical picture 
of ^ childhood myxedema, with a round moon face, retrousse nose, dry hair, dry 
skin, cold extremities, high arched palate, pot belly and umbilical hernia. The 
tonsils were hypertrophied. There was an incurving of the little finger of each 
hand. Rachitic condition was manifested by flaring of the ribs and enlarged 
epiphyses. Fluoroscopic examination of the chest revealed a normal thymic 
shadow. Roentgenogi’aphic study of the sella turcica demonstrated a sella of oval 
contoui’, type B (Gordon and Bell classification) (63), and within noimial limits 
as to size. The anterior and middle clinoid processes were well seen and the 
dorsum sellae well developed. No ei’osions were found. Examination of the 
fundi of the eyes showed that the neiwe was small, slightly pale in color, and 
vessels of normal size but tortuous. There was a refractive error for which 
glasses were prescribed. The Wassermann reaction was negative. He was both 
underweight and underheight (44 pounds and 43 inches). 

His speech was indistinct and his mentality below normal for his physical 
age. He was friendly, with well developed social tendencies, evidenced by desire 
to play with other children and his amicable attitude toward strangers. 

The hypothyroid condition had been recognized at two years of age and he 
had been under thyroid treatment since then. 

He was placed under intensive treatment, resulting in marked improvement 
in both physical and mental retardation. An intelligence test performed on 
Aug. 3, 1927, at the Neurological Institute of New York revealed the following: 


“The physical age of the patient (s 7 years and 4 months but he attains a mental age of 
4 years ami 10 months witli an intelligence ipioticnt of .GO on the Terman scale. This quoUent 
places him among the high grade morons. He was most friendly and co-operative throughout 
the entire test. His alert and friendly attitude tends to maho one feel that he would test 
higher than ho does. He is very observant and asks questions about things in the room. He 
responds to praise by putting forth more effort. , j 

“At year IV ho has a basai age on the test. With the Vth year series, he succeeded m 
giving definitions superior to use and carrying out three commissions but fails the remainm, 
tests of the level. With the Vlth year tests, he has three successes but fails in reconstruction 
of mutilated pictures, in the comprehension of simple situations and the naming or com . 
His upper limit is reached in the Vlltli year.” 

On June 22, 1927, the first signs of neurofibromatosis were noted in the form 
of numerous cartilagenous-like nodules giving the impression of buckshot under 
the skin. These were of fairly general distribution, but more pronounced on e 
back. Discrete cutaneous pigmentation of light brown color was noted over se - 
eral parts of the body. A pigmented mole was present on the dorsum oi 

Complete examination on Oct. 22, 1929, revealed the following picture: Weight 
54- pounds; height, 47 inches. The face is not as myxedematous as 
teeth are all of the first set, are well placed and in good condition. Ihe S 

is not hypertrophied. Glasses are still worn. niVniented 

The skin shows a mottled marble like appearance. Numeio ^ p^ 
spots are present ranging in size from a pm point to 2 by 1-2 tint, 

from light cafe au lait to an intense dark brown i,vith some a light 
Some of the pigmented areas overlie the subcutaneous nodules, but the m j 

do not. 
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Plexiform, cartilagenous-like, fibrous nodules which are movable and sessile 
are felt in the skin, subcutaneous tissue and muscles. These are both discrete 
and matted together, giving the impression of strands of knotted cords. Eleva- 
tions under the skin produced by the nodules may be seen through the skin. There 
are perhaps hundreds of these small nodules covering the entire body. 

There is a hypertrichosis especially pronounced on the skin of the back; the 
hair is not as dry as formerly. 

The abdomen is distended, more so during the, past few weeks, but no intra- 
abdominal tumors are discernible. 

The external genitalia are of fair size, both testes are undescended and the 
scrotum shows a ridge in the median line, producing an appearance not unlike 
that of the labia majora. 

Mentally, he has improved to the point where he is beginning to spell words 
and speak well, but in a rapid fire manner. He reads signs in the street cars 
and takes an active interest in his surroundings. He has been masturbating for 
some time. 

For the past five years he has been receiving one grain each of the thyroid 
extract and pituitary substance three times a day on alternate weeks. 

COMMENT 

The relationship between endocrine disorder and Eecklinghausen’s dis- 
ease may be based on one of three possibilities: (1) The endocrine disorder 
is the fundamental causal factor in the production of the complete picture ; 
(2) the eudoerinopathy and the symptomatology of Eeckliughausen’s dis- 
ease (generalized neurofibromatosis, cutaneous pigmentation and mental or 
psychic aberration), while not dependent upon one another, are produced 
by a common third genetic factor; (3) the simultaneous occurrence of both 
conditions is accidental without any further significance. 

The numerous instances of simultaneous occurrence of both conditions 
infers an intimate as against an accidental association. Starch’s patient, 
who was under observation for 23 years, affords an opportunity for study 
of this correlation. At the time of reporting, she presented active signs of 
both Eecklinghausen’s disease and of pluriglandular endocrinopathy, the 
symptoms having appeared in the following chronological order : Pigmen- 
tation and hyperthyroidism, myxedema, diabetes insipidus, acromegalic 
lengthening of the extremities, neurofibromatosis with increase in pigmenta- 
tion, fibroma molluscum, pregnancy accompanied by an increase in thyroid 
activity, and in the color and extent of pigmentation and of the fibroma 
molluscum, and finally birth of a child, to be’ followed by recession of the 
hyperthyroidism and increase in size of the fibroma molluscum and in the 
intensitj’’ of the cutaneous pigmentation. 

The effects of pregnancy and of other gonad periods on the general 
endocrine system are too well known to be discussed here. If the cutaneous 
pigmentation and fibroma molluscum are considered as integral parts of the 
complete picture of Eecklinghausen’s disease, then the influence of preg- 
nancy on these two symptoms in this patient were as definite as on the 
endocrine system. It must be remembered, however, that pigmentation and 
fibroma molluscum gravidarum may appear during an otherwise normal 
pregnancy in women who are not suffering from Eecklinghausen’s disease, 
and disappear on the culmination of the gestation. Further analysis of 
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this case shows that while there was a simultaneous change in the general 
picture of the disease throughout the years, there was evidently no effect 
noted during pregnancy on the generalized neurofibromatosis. 

Conceding that cutaneous pigmentation and cutaneous fibroma are 
definite and integral parts of the complete symptom complex, and that 
alterations took place in these two symptoms simultaneously with changes 
in the endocrine system, it is not definitely proved that the endocrine dis- 
order was at the basis of the entire picture. 

This conclusion is also permissible on analyzing the ease reports in the 
litei'ature. Nothing tangible has been advanced to prove conclusively that 
endocrine dyserasia is the etiological factor in the causation of this disease. 
Endocrine association oceui’s too often perhaps to be merely accidental, i^ut 
the most that maj'' be assumed is that a third common genetic factor is 
responsible for both sets of symptoms. 

This conclusion, based upon anaU’^sis of the clinical pictures described 
in the literature, is strengthened bj'' the results obtained in this disease by 
means of organotherapy, even though it may not be justifiable at the pres- 
ent time with our limited knowledge of the endoerines to confirm or rule 
out endocrinopathy by therapeutic tests. The results obtained with organo- 
therapy are open to interpretation from two viewpoints: the effect on the 
endocrine dyserasia and on the disease itself. Unfortunately the scant 
information to be gleaned from the literature is both eonfiieting and con- 
fusing, due to the failure in some reports to analyze the results from these 
viewpoints. 

This is especially true of instances in which there was an associated 
Addisonian syndrome of asthenia, low blood pressure, nervousness and 
gastro-intestinal disturbances in addition to the pigmentation. Ameliora- 
tion of such symptoms can be considered only as improvement in the adrenal 
insufficiency and not in the condition of the disease itself. For instance, 
Eevilliod (64) states that he “controlled” symptoms in a patient with an 
associated Addisonian syndrome to the extent that asthenia disappeared on 
the administration of adrenal extract and reappeared on its withdi’awal. 
The effect on the tumors is not given. Chauffard and Rodin (65) reported 
that organotherapy by means of suprarenal extract produced “notable and 
immediate amelioration” in the signs of suprarenal insufficiency. They 
also cited cases of Pie and Eebattu (43) and Jullien (66) in which good 
results were obtained in those symptoms due to suprarenal dyserasia. Ga- 
briel (67) tried adrenal therapy in two eases of associated osteomalacia and 
obtained noted improvement in pulse frequency and in the general feel- 
ing of well-being, but on the other hand found that the therapy had no 
remarkable influence on either the osteomalacia or Recklinghausen's disease. 
Castronuovo (62) instituted adrenin treatment in a patient who had an 
associated tubercular affection and reported that his patient showed some 
amelioration of symptoms. This probably consisted of an improvement m 
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the general condition, as no mention is made of the state of the neurofibro- 
matosis. 

The only instance reported in which there was an effect on the fibro- 
matosis was that obtained by Andueza (42). His patient Avas a cretin 
who presented neurofibromata in the region of the thyroid, small cutaneous 
fibromata, cutaneous pigmentation, and signs of thyroid dysfunction. Un- 
der ten months of thyroid therapy beneficial results in both endocrine 
symptoms and in the tnmors themselves Avere noted. The fibroma under- 
Avent sloAV regression in both size and extent, many of them disappearing, 
and there Avas an improvement in the endocrine dysfunction. 

Adverse results are recorded by Schoonheid (68), Avho made use of 
ovarian extract, and Preiser and Davenport (11), Avho obtained no results 
Avith either thyroid or adrenal extract in their patient, Avho died of pro- 
gressive asthenia. Cursehmann (6) feels that if an associated thyroid 
insufficiency cannot be improved Avith thyroid extract, the prognosis does 
not appear to be hopeful. 

In the present case, endocrinopathy Avas noted early in life, organo- 
therapy Avas instituted at the age of tAVO years and continued regularly 
from then on. Signs of nenrofibromatosis first appeared at seven years of 
age, and in spite of intensive treatment the tnmor formation has increased 
in size and extent. Pigmentation, Avhich Avas not present at the time of his 
first visit to our clinic, has since appeared Avith increasing intensity of color 
and distribution. The endocrinopathies, however, have responded to treat- 
ment by an improvement in both mental and physical retardation. An 
analysis of the results of treatment Avith thyroid extract extending over a 
period of seven years demonstrates that this type of treatment had abso- 
lutely no effect on either the neurofibromatosis or on the pigmentation, but 
on the other hand had a beneficial influence on the thyroid dyscrasia. 

This would indicate that the existence of the relationship betAveen the 
tAvo sets of symptoms in this patient was not dependent on the endocrine 
dyscrasia. 


SUMMARY AND CONCLUSIONS 

A boy of 91/^ years of age presents at the time of reporting a picture of 
typical childhood myxedema, mental retardation, cutaneous pigmentation 
and generalized, plexiform, subcutaneous neurofibromatosis. The symptoms 
of thyroid dysfunction were first noted at the age of tAvo years, at Avhich 
time he Avas placed on thyroid treatment. In spite of active organotherapj" 
for the next five years, signs of Recklinghausen’s disease appeared at the 
age of seven years. Intensive thyroid treatment has been continued 
since then. 

The treatment Avith thyroid extract has resulted in an amelioration of 
the physical and mental retardation due to the thyroid dyserasia, but has 
had no effect on the progress of Recklinghausen’s disease. On the con- 
trarj’’, the symptoms of the latter have been aggravated during the past year 
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ihe late appearance of cutaneous pigmentation and generalized neuro- 
fibromatosis in spite of intensive organotherapy over a number of years, 
and their exaggeration in the face of continued intensive treatment, seems 
to indicate that the symptoms of Recklinghausen’s disease in this patient 
are not dependent upon endocrine conditions. 

An analysis of the literature from an endocrine vie^vpoint forces the 
conclusion that nothing definite nor tangible has been advanced to prove 
that endocrine dyserasia is the etiological factor in the production of gen- 
eralized neurofibromatosis. While endocrine association occurs too often 
to be merely accidental, tlie most that may be assumed is that a third, com- 
mon genetic factor is responsible for both sets of symptoms. 
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PITUITEIN HYPERGLYCEMIA AND ITS POSSIBLE VALUE 

IN DIAGNOSIS 


PROP. G. MARA5ION and DR. J. MORROS 
Medical Department, Hospital General Madrid, 

MADRID 


That hypophyseal secretion has some influence on carbohydrate me- 
tabolism is well known. This belief is based on the following data, which 
are well known to modern pathologists : 

a. In cases of acromegaly (hyperpituitarism) glycosuria is frequent, 
with or without symptoms of diabetes. Even when there is no spontaneous 
glycosuria, hyperglycemia and reduction of the carbohydrate tolerance are 
frequently noted. 

These facts have been confirmed in many clinics. Perhaps the most 
extensive experiments in this respect are those of Cushing (1), and Davidoff 
and Cushing (2), whose statistics refer to 100 eases of acromegaly. Yatcr 
(3), who studied 79 acromegalic patients, found glycosuria in 10 per cent 
of them. We have observed 4 glycosuria eases in 26 acromegalic patients 
(15 per cent), but the figure of 25 per cent given by Bauer (4) seems 
excessive. 

Almost all authors mention spontaneous hyperglycemia in eases of 
acromegaly, even when there is no glycosuria. We have, however, been 
unable to confirm this, as is shown by the following table : 


TABLE I 

Blood Sugar in 13 Cases op Acromegaly 


Case 

Diagnosis 

Blood Sugar 

I 



IT 


1.33 

III 



IV 


0.77 

V 


1.38 

VI 



vir 



VIII 


1.00 

IX 

X 


0.83 


0.80 

XT 


1.00 

XTT 


1.00 

XIII 


0.75 

* 



These results can be summarized as follows : 


TABLE II 



Hyperglycemia 
(above 1.2) 

Normal Blood Sugar | 
(between 1.2 and 0.8) 

Hypoglycemia 
(below 0.8) 


2 

8 

3 

Percentages 

15% 

61% 

23% 
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This gives a proportion approximately the same as found when blood 
sugar is studied in any sei-ies of patients of any other kind. 

1). On the other hand, hi hypopituitary syndromes, especially in the 
genital-adiposity of Frdlich, diabetes is very rare, and an increase of the 
carbohydrate tolerance is almost always observed. 

The authors mentioned above, as also many others, have verified this 
detail sufficiently. As a matter of fact, the tendency towards adiposity of 
a considerable group of hypopituitary patients has been attributed to this 
very sluggishness of the carbohydrate metabolism. In my series of 115 
hypopituitary patients of ail kinds (adiposo-genital syndrome, hypophysial 
cachexia, hypophysial dwarf growth), I have found spontaneous glyeosui-ia 
in only two eases: a father and son, both affected with typical adiposity, 
genital insufficiency and hypophysial tumor. I note that similar cases are 
mentioned by Shapiro and Kliatshko (5). 

c. The injection of the pituitary extract causes hyperglycemia and 
sometimes glycosuria. 

This statement is based on the experience of numerous investigators 
and clinical observers. Reference is made to the literature mentioned in 
our book (6). Among recent authors we would mention Hines, Leeese and 
Boyd (7), La Barre (8), Nitzescu and Benatato (9), Nitzescu and Ram- 
neato (10), Fritz (11), Clark (12), etc. 

We shall see later that our experience in the human clinic warrants 
our stating that this pituitary hyperglycemia is really an almost constant 
phenomenon, but of slight intensity, except in a few patients; but the 
principal interest of this hyperglycemia resides precisely in its selectivity. 

d. Extirpation of the hypophysis raises the carbodydrate tolerance. 

Mention is made in our book (6), which we have already quoted, of the 
literature dealing with this question. Among recent reports, we would 
also mention those of the Houssay school (13) and of Pikkat (14), accord- 
ing to whom the hypoglycemia and the resistance to glycosuria is one of the 
most constant effects of the extirpation of the hypophysis of dogs, after the 
first few hours during which a transitory glycosuria may appear, and 
which may be attributed to the narcosis and an incidental lesion of the 
diencephalic centers. This author differentiates sharply between the 
humoral hypoglycemic effect, following extirpation of the hypophysis, and 
the nervous hyperglycemic effect due to the lesion of the neighboring 
diencephalic centers. For this reason we call attention to his work, as this 
detail of the glycosuria has created considerable discussion among physiolo- 
gists as to the glandular or nervous origin of several of the phenomena 
which follow on the lesion of the hypophysial region. 

e. The injection of pituitrin opposes and eliminates the hypoglycemic 
syndrome produced by insuline. 
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Ever since the time of Burn’s experiments on rabbits (15) and Hous- 
say s on dogs, this antagonistic action of pituitrine on insuline hypoglycemia 
has been known. In the human clinic, our experience shows that this action 
is much slower and less certain than that of adrenaline, so that from a 
practical point of view we should not I’ecommend pituitrine to be resorted 
to as a treatment for hypoglycemic accidents. 

/. The extirpation of the hypophysis increases the organism’s sensi- 
bility to insuline hypoglycemia. 

Iloussay and Magenta (16) were the first to prove this. Whilst a dog 
deprived of the hypophysis is subject to grave hypoglycemic accidents, 
and even dies after the injection of the usual doses of insuline, a normal 
dog is subject neither to great decreases in the glyeemia nor to important 
accidents, when treated with the same dose. Olmstead and Logan (17), 
Geiling, Campbell and Ishikawa have confirmed these experiments (18). 

Our experience in tlie human clinic does not, however, agree with these 
experimental data, for in three cases of h 3 'pophysial lesion with hypofunc- 
tional syndrome, the test of the injection of 10 units of insuline was totally 
negative. We would state here that this same dose of insuline produces 
appreciable, and sometimes very intense, accidents in subjects whose defen- 
sive system against the h 3 ’-pogl 3 ''eemia has been modified, as, for instance, 
addisonians, certain hyperthyroid states, hepatic diseases, etc. (19). 


TABLE III 

Sensibility to Insuline in Hypopituitarism 


Caso 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 10 Units 
Insuline 

Clinical 

Phenomena 




30' 

60' 

120' 


1 

Hypophysial tumour (adi- 
posogenital syndrome) . . 

0.95 

0.80 

0.80 


Negative 

II 

Hypophysial tumour (adi- 
posogenital syndrome) . . 

0.G4 

o.eo 

0,51' 


Slight anxiety 

III 

Hypophysial tumour (adi- 
posogenital syndrome. 
Polyuria) 

1.20 

1.00 

0.90 

BH 

Negative 


^Patient had some chocolate. We have already published details of this case (20). 


In any case, the contradictions observed may be explained by^ the 
error, to which we all as physicians are inclined, of comparing data obtained 
under totally dilferent conditions (organisms of different kinds, spontaneous 
or experimental syndromes, different techniques used in obtaining the 

data, etc.). _ i +• n 

But we may consider as a definite _ conclusion that, in the regulatio 

of the carbohydrate metabolism, the hypophysis can be classified m t e 
group of “endocrine factors producing hyperglycemia” topther with 
suprarenal and thja-oid glands, and consequently antagonistic to the en 
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crine factors producing hypoglycemia” represented principally by the 
pancreas, and perhaps by the gonads and parathyroid glands. Before 
proceeding, we Avish to state that we purposely refer to “the hypophysis” 
as a single organ, although it is probable that each of its three portions 
exercise different endocrine functions, yet, as Biedl (21) has remarked, in 
practice Ave have not yet adequate data for attributing specifically to the 
various parts the phenomena Avhich AA'-e observe in the human clinic. 

As Ave have stated previously, our experience has shoAvn that the hyper- 
glycemic effect— rarely glycosuric— of the hypophysis extract on the human 
organism is frequent (but not absolutely constant) and its intensity varies 
according to the different pathological conditions. Also the period of ap- 
pearance and development of this hyperglycemia varies in each case. In 
order to determine these details with precision, Ave have established a 
clinical test Avhich consists in determining the blood sugar Avith the patient 
fasting, and then at intervals of 30, 60 and 90 minutes after an injection of 
2 cc. of a hypophysial extract, Avhich Avas ahvays the same and Avas tested 
and proved active. Our previous experience Avith normal subjects has 
shoAvn that under these circumstances the full development of the post- 
pituitary glycemia curve, and consequently the pathological variations, can 
be faithfully observed. 

In all eases Ave have folloAved the technique of Folin and Wu. 

The number of subjects observed, and of service for our object, Avas 44. 
The results obtained are set forth in the following tables : 


TABLE IV 
Normal Adults 


Case 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 

2 cc Hypophysial JSxtract 

30' 

60' 

90' After 

I 


0 85 

0 92 

0.95 

0 92 

II 


0 95 

0 98 

0 93 

0 95 

III 


0 91 

0 94 

0 91 


VI 




0 83 

0 81 

V 


0 90 

0 96 

0 95 

0 90 

VI 


0 82 

0 85 

0 82 

0 82 


TABLE V 
Diabetes Mellitus 


Case 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 

2 cc Hypophysial Extract 

30' 

60' 

90' After 

I 

Severe diabetes.. . 

2 24 

2 34 

2 32 

9 94. 

II 

Severe diabetes. . . 

2 70 

2 90 

2 84 

2 84 

III 

Slight diabetes. . . . 

1 90 

2.10 

1 95 

1 95 

IV 

Slight diabetes. ... 

1 80 

1 80 

1 83 


V 

Slight diabetes 

1.55 

1 80 

1 80 

1.56 

VI 

Medium diabetes. . 

1 so 

1 83 

1 80 

1 90 
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TABLE VI 


Diabetes Insipidus 


Caao 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 

2 CO. Hypophysial Extract 

30' 

60' 

90' After 

I 

No hypophysial symptoms 

1 1.12 

1.12 

1 Ifi 


II 

No hypophysial symptoms 

i 1.50 

1.60 

1.60 


III 

No hypophysial symptoms 

1.50 

1.68 

1.57 


IV 

No hypopliysial symptoms 

1.03 

1.11 

1.20 


V 

No hypophysial symptoms 

1 1.10 

1.19 

1.19 

1 

mm 


TABLE VII 

Typical Acroimegaly 


Case 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 

2 cc. Hypophysial Extract 

30' 

60' 

90' After 

I 

Typical acromegaly 





II 

Acrom. and intermittent glyc 



1.50 


III 

Typical acromegaly 



1.34 


IV 

Typical acromegaly 

0.77 

1.10 


0.85 

V 

Acrom. and intermittent glyc 

1..3S 

1.79 

1.78 

1.78 

VI 

Typical acromegaly 

1.04 

1.20 

1.27 

1.33 

VII 

Typical acromegaly 

0.00 

0.99 

1.28 

1.35 

VIII 

Typical acromegaly 

1.00 

1.00 

1.28 

1.35 

IX 

Acrom. and ovarian insufficiency 

0.83 

0.82 

0.82 

0.81 


TABLE VIII 
Hyperpituitarism 


Case 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 

2 cc. Hypophysial Extract 

30' 

60' 

90' After 

I 


0.80 


0.95 


II 


1.00 

1.05 

1.06 

1.34 

HI 

IV 


1.00 

1.00 

1.23 

1.33 


0.75 

0.75 

1.00 




— 


TABLE IX 

Non-hyperfunctional Hypophysial Syndromes 


1 

Case 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 

2 cc. Hypophysial Extract 

30' 

60' 

90' After 

I 

II 


0.80 

1.33 

0.80 

1.50 

0.82 1 
1.66 

0.81 
' 1.50 




TABLE X 

Other Endocrine Disturbances 



Case 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 

2 cc. Hypophysial Extract 

30' 

60' 

go' After 



0.75 

mmM 

0.81 


I 


0.93 




II 

III 


0.95 


■ 
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TABLE XI 

Affections of the Central Nervous System 


Case 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injeetion of 

1 2 CO. Hypophysial Extract 

30' 

GO' 

go' After 

I 

Epilepsy 

0.73 


0.76 

0.73 

II 

Epilepsy 

0.85 


0.85 

0.84 

III 

Post-encephalitio syndrome 

1.32 


1'.70 

• 1 . b8 

IV 

Cerebral syphiloma 

0.72 

mim 

0.74 

0.72 


TABLE XII 


Other Diseases 


Case 

Diagnosis 

Blood Sugar 
(fasting) 

Blood Sugar After Injection of 

2 cc. Hypophysial Extract 

30' 

60' 

90' After 

■n 

Pellagra 

0.98 

1 .02 


1.50 


Recklinghausens* disease 

1.14 

1.16 


1.14 


Pulmonary tuberculosis 

0.85 

0.96 


0-.95 


Pulmonary tuberculosis 

0.78 

0.90 


0.82 

pi 

Tuberculosis spondylitis 

0.80 

0.82 

0.86 

0.82 


Examination of the preceding data shows that in the majority of both 
normal and sick individuals, the injection of pituitrine produces a slight 
increase of the blood sugar, which usually attains its maximum about half 
an hour after the injection, and returns to its original value one hour or 
sometimes one hour and a half afterwards. In certain cases this decrease 
reaches below the original figure. 

But evidently the intensity of the pituitrinic hyperglycemia varies 
according to the different pathological conditions. In a certain group, pre- 
cisely the hyperpituitary patients, this hyperglycemia usually attains fig- 
ures which are higher than in other abnormal states. Occasionally this 
post-pituitrinic hyperglycemia does not appear until after the first hour. 

If, now, we calculate the average glycemic increase in each of the 
groups of diseases of the above tables, we obtain the following extremely 
demonstrative data : 


TABLE XIII 

Average Pituitrinic Hyperglycemia in Following Diseases 


I 

II 

III 

IV 

V 

VI 

VII 

VIII 
IX 


Hyperpituitarism 

Typical acromegaly 

Other endocrine disturbances 

Non-functional hypophysial lesions.. . 

Other diseases 

Diabetes mellitus 

Lesions of the central nervous system 

Diabetes insipidus 

Normal adults 


+37.0 mg. 
4-31.8 mg. 
4-25.0 mg. 
+17.5 mg. 
+16.6 mg. 
4-14.6 mg. 
4-12.5 mg. 
4-11 .6 mg. 

+ 5.9 mg. 


It is evident from this table that the pituitrinic hyperglycemia attains 
more than -}-30 mgm. in eases of hypophysial hyperfunction, either of the 
typical acromegalic form, or as more or less openly declared hyperpituitar- 
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ism. It is exceptional when the hyperglycemia reaches this figure in the 
othei groups of diseases, and always remains much lower in the normal 
organism. 

Individual examination of the cases increases the demonstrative value 
of these average figures. If we admit +30 mgm. as the eharaeteristie of 
what we may call the ‘positive Teaciion, it will be seen that this occurred in 
all except one (observation IX) of the eases of acromegaly (Table VII), 
and this exception might he explained, perhaps, by the concomitance of a 
state of intense ovax'ian insufficiency. In the cases of hyperpituitarism 
(Table VIII) the reaction was lacking in only one (observation I), which 
refers to an adult suffering from intense cephalalgia, pronounced develop- 
ment of the skeleton and an evidently extended sella tnrea. 

Prom Table IX we observe that the reaction was negative in the hypo- 
physial infantilism (observation I), through a pituitary lesion of the hypo- 
functional type. On the other hand, it was positive in the ease of a patient 
suffering from amaurosis due to a hypophysial tumor, revealed by x-rays 
(observation II) ; we suspect, however, that this case, in which the basal 
metabolism was high, corresponds to others which we have published (22) 
of hypophysial tumors with latent hyp erf unction, which does not give 
place to the acromegalic symptoms until long afterwards. 

In one case of hyperthyroidism (Table X, observation II) the reaction 
was positive, and seems to indicate the relationship between the hypergly- 
cemic tendency of hyperthyroid and acromegalic patients. We have there- 
fore decided to continue this investigation on our hyperthyroid patients. 
On the other hand, in all cases of diabetes mellitus (Table V) the reaction 
was negative and confirms the opinion of those who differentiate between 
pancreatic hyperglycemia and other glandular hyperglycemias. 

The pituitrin hyperglycemia reaction was constantly negative in insipid 
diabetes (Table VI), in contradiction to Tingle and Imrie (23), who ob- 
served an enormous increase of the glycemia half an hour after the injec- 
tion of pituitrine in a base of this disease, which figure fell to normal short- 
ly afterwards. These authors describe a case of decrease of the post-pitui- 
trin glycemia in diabetes mellitus, and, as we have seen above, this has not 
been confirmed by our experience. 

In a case of post-encephalitic parkinsonism (Table XI, observa.tion 
III), we obtained a very positive reaction, which may perhaps be explained 
by the localization of the lesion in the dieneephalo-hypophysial system. 
This hypothesis does not, howevei’, agree with the negative results observed 
in the diabetes insipidus, in which the lesion is topographically similar, ut 
it may be that the functional type is not the same in one case as in t e 

other. - T, u f 

In a case of pellagra (Table XII, observation I), there was a high Dur 

belated hyperglycemia. The latter figure, which we were unable to repeat, 
induces us to suspect that it might have been due to some technical error. 



MARA5J0N AND MORROS 


571 


In a case of Addison’s disease (Table X, observation I), we observed a 
ratber accentuated, but belated, reaction: +25 mgm. This does not co- 
incide with the results of certain investigators, as Fritz (11), who suggests 
that the experimental extirpation of the suprarenal gland prevents the pitui- 
trin hyperglycemia. On the other hand, it confirms Nitzescn’s conclusions 
(24), that the pituitrin hyperglycemia is not fundamentally altered in 
animals intoxicated with ergotamine, and consequently deprived of excit- 
ability of the sympathetic system. 

Our results are not authoritative enough to allow us to take part in 
the discussion now proceeding as to the mechanism of the pituitrin hyper- 
glycemia. "We would, however, draw attention to the fact that the scanty 
effects observed by us in diabetic patients seem to oppose the opinion of 
many that there is a direct antagonism between the hypophysial incretion 
and the pancreas incretion. If sueh antagonism existed, the pituitrine 
would accentuate the hypoinsulinemia of diabetic patients, and consequently 
the hyperglycemia and glycosuria. As stated above, our observations co- 
incide with the opinion of those who consider the pituitrin glycosuria as 
belonging to the group of “ extra-insulinar glycosurias.” On the other 
hand, we are under the impression (through lack of experience we cannot 
form a conclusive opinion) that insuline is less efficacious in the glycosuria 
of acromegalic patients than in the ease of pancreatic diabetes. Several 
other authors, amongst them Ulrich, recently (25) are of this same opinion. 

Our investigations with Jimena and Moya (26)-, which coincide with 
those of Castex and Schteingart (27), show that the hyperglycemic action 
of pituitrine has no relationship with parallel modifications of the basal 
metabolism, since the latter, although it increases in some eases after the 
injection of pituiti’ine, is not modified in the same cases as the glycemia; 
in brief, it does not increase specifically in hyperpituitary patients, as does 
the glycemia. 

The most interesting conclusion of our observations is the possibility of 
applying the examination of the post-pituitrinic glycemia curve to the 
diagnosis of the hypophysary states, and particularly hyperfunctional 
states. If the reader will again turn to our tables, it is not necessary to 
emphasize this point. Parisot (28) proposed the use, for diagnosis of hypo- 
physial diseases, of the alterations of the carbohydrate metabolism after 
the administration of 300 grams of glucose, followed by the injection of 
1 cc. of hypophysial extract. Examination of the glycemia curve, with the 
patient fasting, as we determine these values, appears to us to be more 
correct and demonstrative, amongst other reasons, because it eliminates 
the modifications of the glycemia inherent in taking the glucose, and which 
may appear under the influence of factors which are independent of the 
functional tone of the pituitary gland. 
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SUMjrARY 

Examination of the glyeemia curve following on the injection of 2 cc. 
ot hypophysial exti’aet when fasting, and determining the blood sugar level 
each half-hour tor an hour and a halt after the injection, shows us that 
both in normal and sick subjects a hyperglycemic state is produced which 
usually attains its maximum after about half an hom*, and returns to its 
original fasting value after another hour. 

This pituitriue hj^perglycemia is of an average of 5 mgm. in the normal 
organism, and attains superior values, which are very variable, in dift’ez’ent 
pathological states. 

In explicit or larvate hyperfunetional states of the hypophysis, this 
hyperglycemia attains higher figures than those obseiwed in other diseases 
(average 30 mgm). 

Thus an increase of 30 mgm. above llie fasting blood sugar level may, 
in doubtful cases, direct the diagnosis toivards hyperpituitarism. But it 
must be borne in mind that other pathological factors, which modify the 
usual shape of the glyeemia curve, may coincide with the hypophysial 
alteration. 
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Book Reviews 

The Fuel op Life. John James Rickard Macleod. Princeton University 
Press, Prineeton, 1928. Pp. 147. 

This hook summarizes much o& the recent experimental evidence re- 
garding the source of the carbohydrate oxidized by muscle tissue, some 
possible intermediary substances in earbohj^drate oxidation, and the role 
of insulin in the process. ' Macleod believes that fat as well as protein is 
converted into glycogen before it can be used as fuel for eombustion in the 
muscles and brings together much evidence, both direct and indirect, in 
support of his view. 


H.:\hdbugh der biologisghen Arbeitsmethoden. B. Abderhalden. Abt. 
V. Methoden zum Studium der Punktionen der einzelnen Organe des 
tierischen Organismus. Teil 3 B, Heft 5. Berl. & Wien., 1928. Urban 
& Sehwarzenberg. Pp. 669-822. 

This section of Abderhalden ’s voluminous work on biological methods 
is of especial interest to Endocrinologists. It is sold separately. 

A section on secretion is conti’ibuted by Adolph Buckel and Carl von 
Eweyk. Johannes Hett writes on morphology and experimental studies on 
the ovary. G. L. Schkawera treats on the methods of investigating isolated 
organs and J. B. Collip on the preparation and assaying of parathyroid 
extracts. 

The articles are up-to-date and authoritative. 


Revue Belge des Sciences Medicales. Tome I, No. 1. 1929. 

This new journal that promises to be of interest and value to En- 
docrinologists made its initial appearance in Januaiy, 1929. It is under 
the editorial management of Dr. P. Lambin of Louvain. The Editorial 
Board eonsists of Professors de Beco, Bessemans, Heymans, Lemaire, 
Maisin and Rodhain. It is proposed to publish both original articles and 
abstracts of material appearing in about 25 other Belgian journals. 


Estado ACTUiUj DE LA OPOTERAPiA. E. Boiiilla. “La Leetura,” Madrid, 
1928. Pp. 136. 

In this little book Bonilla reviews in an interesting way some of the 
more significant literature on gland therapy. He traces the development 
of opotherapy through the Oriental, Greek, Roman and Medieval European 
periods up to the time of Brown-Sequard. He makes the interesting ob- 
servation that orchitic substance was recommended as an aphrodiasic in the 
writings of Suskurutu as early as 600 B.C. 

No attempt is made to cover the literature in detail but outstanding 
articles are considered from the English, French, German and Spanish 
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literature. The book is of espeeial interest in that it emphasizes the recent 
work appearing in Spanish. 


IlANDBucn DER Inneren Sekretion. Ed. M. Hirsch, 1928, Bd. Ill Lief. 
V. Curt Kabitzseh, Leipzig. Pp. 204. ’ 

Internal secretions and ear, nose and throat. Hans Leicher, pn. 
1285-1413. ^ 

Internal secretions and blood diseases. H. Hirschfeld, pp. 1414-1440. 

Internal secretions and the skin. K. Bingold and E. Delbaneo, pp. 
1441-1488. • 

These three articles are useful compilations of the German literature 
with infreriuent references to the work of other nationalities. 


Thyroxine. Edward C. Kendall. The Mayo Foundation, Rochester, Minn. 
Tlie Chemical Catalog Company, New York, 1929. Pp. 265. 

Reviewed in Am. J. Med. Sci. 178; 127. 1929. 


Safe-guarded Thyroidectosiy and Thyroid Surgery. Charles Conrad 
Miller. 1928. P. A. Davis Company, Philadelphia. Pp. 261. 

This book constitutes a further addition to the now extensive list of 
manuals on practical goiter surgery. 

The author’s declared purpose is to emphasize certain phases of diag- 
nosis and treatment that have been neglected or ignored by other writers. 
The volume is readable and well printed. 

Die Erkrankungen der Blutdrusen. Wilhelm Falta. 1928. J. Springer. 
Wien and Berlin. Pp. 568. 

A somewhat abbreviated version of this book was reviewed in this 
Journal, 11: 461. 1927. The volume at hand is more satisfactory in 

that an index is included. So excellent and so well known to endocrinolo- 
gists is Falta ’s book that the mere announcement of a second, fully revised, 
edition will suffice. 


Fever, Heat Regulation, Climate, and the Thyroid-Adrenal App.^a- 
Tus. W. Cramer. 1928. Longmans, Green and Co., London. Pp. 153. 

Reviewed in Physiol. Absts. 13: 416. 1928. 


Pathology for Students and Practitioners. Edward Kaufmann. 19 . 
Translated by Stanley P. Reimann, Pathologist and^ Director of the e 
search Institute of the Lankenau Hospital. Blakiston, Phila. vo . 
Pp. 2514. 


No endocrinologist, whether he be clinician or investigator, can a 
0 lack knowledge of the pathology of the organs of internal • 

he reverberations of distortions of their functions -^f fjgp 

n the translation of this vade mecttni of all professional 
nann has expanded and enlarged the original + ^aphs 

lis own experience, and included new plates, drawings, a P . “ 

horn the Lankenau Hospital service, which are a distinct addition. 
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treatment of the endocrine glands is almost exhaustive, not only from the 
point of view of pathological anatomy, but also from the standpoint of the 
symptomatology which accompanies disorders of these structures. There 
is no question but that this enlarged edition of Reimann’s is the most com- 
prehensive and up-to-date pathology now available in English or any other 
language. There are many references and the work is thoroughly indexed. 

Die Ebkrankunqen deb Schilddbuse. Professor Dr. Burghard Breitner. 
1928. J. Springer, Vienna. Pp. 308. 

Reviewed in J. A. M. A. 92: 256. 1929. 


Gbeppe Ovarienke et Action Endocrine de l’Ovaibe, Etude Histolo- 
GiQUE, Bioloqique, Clinique, ET Chirurqical.. Vittorio Pettinaria. 1928. 
Gaston Doin & Cie, Paris. Pp. 487. 

Reviewed in Am. J. M. Sc. 176: 872. 1928. 

The Simple Goitres. Robert McCarrison. 1928. Wm. Wood & Co., New 
York. Pp. 106. 

The material of this book, originally a Report to the International Con- 
ference on Goitre, held under the auspices of the Swiss Goitre Commission 
at Berne in August, 1927, is very well treated. The book has 143 excellent 
illustrations. Having devoted more than 25 years to investigation of the 
simple goitres in India, McCarrison, more than most others, is in position 
to clarify many phases of this chronically irksome problem in a manner 
both original and convincing. 

, Dealing with the parenchymatous or the chronic hypertrophic type of 
endemic goitre, the following passages illustrate the author's viewpoint: 
“. . . important as is a sufficiency of iodine in preventing a certain type 
or types of goitre, it is not a panacea for all types, nor is it proven that 
its insufficiency is the ultimate cause of any.” Again : “Not only is iodine- 
deficiency held by many to be the sole cause of endemic goitre, but there 
are some who would seem to attribute exophthalmic goitre to this cause, 
unmindful of the fact that rare as iodine may be in some regions where 
endemic goitre prevails, exophthalmic goitre may he rarer still. ’ ’ Also : “ It 
is remarkable how little attention has been paid in literature to Gaylord’s 
important observation regarding the effect of perchloride of mercury, the 
tendency ever being to extol the influence of iodine, thus restricting the 
problem of the causation of the disease to too narrow a field. ’ ’ Among his 
many experiments, McCarrison repeatedly produced goitre in man, em- 
ploying goitre-producing impure water in volunteers, himself included, and 
proved that out of 36 subjects 10 developed noticeable goitres. Moreover, 
the use of intestinal antiseptics in goitre subjects has long been shown by 
McCarrison to result in the cure of the disease in a goodly percentage of 
eases. 

It is emphasized that the cause of the diffuse colloid type of endemic 
goitre is to be sought in factors which interrupt the normal cycle of the 
gland’s activity at the stage of colloid storage. To look upon this type of 
goitre from the narrow point of view of iodine, is comparable to the me- 
chanic who considers the efficacy of his engine solely from the point of 
view of lubrication. The observation of Hewer to the effect that a corre- 
lation exists between the H-ion concentration of the colloid and the seere- 
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tory activity of the vesicular cells is to be taken into account. McCarrison 
urges that we look to food deficiencies, food excesses, polluted water sup- 
plies, gastro-intestinal affections, and insanitary conditions of life, singly 
or in combination, as the known goitre-producing causes. 



Abstract Department 

Oil the functional activity of the adrenal gland. Cramei’, W., Am, J. Physiol. 

90: 318. 1929. 

Direct evidence of the functional activity of an endocrine organ can be 
obtained only by a method involving a microscopic technique. In fact, the con- 
ception of an internal secretion is at present based only on a theoretical postu- 
late and not on visual demonstration. So many claims of an alleged secretory 
activity of the adrenal gland have failed to withstand critical examination that 
a few years ago several workers even raised the question whether the adrenal 
medulla ever does actively secrete adrenalin into the blood. A simple method 
has been worked out which renders visible by fixation in osmic acid vapor 
adrenalin as granules in the medullary cells of the resting adrenal. When the 
gland is stimulated to activity thesq adrenalin granules are seen to be expelled 
■ into the veins of the gland, giving a clear visual demonstration of “internal 
secretion.” In this way two new facts have been elicited which have an impor- 
tant bearing on the mechanism of heat regulation and on the genesis of fever. 
1. Exposure to cold is a powerful stimulus to the adrenal medulla. 2. Pro- 
longed stimulation of the gland leading to a continued adrenalinaemia produces 
fever. These findings have since been confirmed by Boothby and Sandiford 
(calorigenic action of adrenalin), Aub, Cannon and their collaborators. The 
osmic vapor method has confirmed the secretion of adrenalin in asphyxia and 
in ether anaesthesia, but failed to confirm the alleged secretion of adrenalin in 
oxygen deficiency and after insulin which has been postulated on the basis of 
the indirect methods. The method has also rendered it possible to demonstrate 
a correlation between medulla and cortex and the existence in the adrenal gland 
of a, mechanism which serves to inhibit the functional activity of the gland. 
It is urged that future investigations on the functional activity of the adrenal 
should be controlled by this method. — Author’s Abst. 

Adrenalin in fever, von Euler, U., Am. J. Physiol. 90: 340. 1929. 

Thunberg's methylene-blue method was used in the way described by 
Ahlgren. In the evacuated system of minced frog’s muscle or rabbit’s muscle 
and methylene-blue, with potassium phosphate as a buffer, the spontaneous 
oxidation-reduction was studied after addition of serum in various concentra- 
tions. Normal human serum shortened the time of decoloration, i.e., activated 
the oxidation, in concentrations between 1:6 and 1:400. Serum, which was 
taken from patients with fever or from rabbits after heat-puncture, stimulated 
the oxidation in the system mentioned above in concentrations as low as 1:6400- 
1:25,000. The same effect occurred after injection of adrenalin in man or when 
adrenalin was added to serum directly. This effect in connection with the sen- 
sitiveness against alkaline reaction, and the antagonism against insulin and 
glucose is, as Ahlgren stated, characteristic for adrenalin. The loss of the 
ability to get fever after adrenalectomy, which is true also for the effect of the 
heat-puncture (Liljestrand and Frumerie), the reactions of the adrenal glands 
in long-lasting fevers in connection with the statements made above support 
the assumption that adrenalin plays a very important role in fever. 

— ^Author’s Abst. 

The hypoglycemic action of allylisopropylbarbituric acid (Numal) is antagonis- 
tic to adrenin (Action hypoglycemiante de I’acide Allylisopropylbarbiturique 
von antagonisme avec I’adrenallne) . Fontds, G. and L. Thivolle Compt 
rend. Soc. de biol. 99: 1977. 1929. 

Numal reduces the hyperglycemia produced by adrenin when the two are 
injected simultaneously. — J. C. D. 

The arterial blood pressure and the blood flow im skeletal muscles in unauesthe- 
tized cats as influenced by the intravenous injection of epinephrin, Gruber 
C. M., Am. J. Physiol. 89: 650. 1929,. 

Epinephrin in small doses causes a rise in blood pressure during its intra- 
venous injection in unanesthetized cats, but this is followed by a prolonged 
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fall in blood pressure lasting for several minutes. In some animals only a fall 
IS noted. Eplnephrln injected intravenously in small doses in unanesthetized 
cats causes a dilatation of the vessels of skeletal muscles such as that observed 
in anesthetized animals, even though no change in blood pressure may be regis- 
tered on the kymograph surface. No difference was noticed in the effect of 
larger doses of epinephrin in unanesthetized animals from that commonly ob- 
served in anesthetized animals. Eiiinephrin in large doses causes vasoconstric- 
tion of the blood vessels in skeletal muscles, simultaneously with the marked 
rise in blood pressure. A fall in blood pressure below the normal level is 
observed following the increase in blood pressure from large doses of epinephrin. 
Concomitantly with the fall in blood pressure, there is an increase in the blood 
flow from skeletal muscles. — Author’s Summary. 


Tho blood flow in skeletal luu.seles iu luianesthctized cats as influenced by 
ciHuephrin. Gruber, C. M., Am. J. Physiol. 1)0: 372. 1929. 

Adrenalin chloride 0.1 to 0.5 cc. of a 1:100,000 solution injected intraven- 
ously caused either a fall, no change or a rise in blood pressure at the same 
time it caused an increase in the rate of blood flow from the skeletal muscle. 
In one animal in which epinephrin caused no increase in blood pressure the rate 
of blood flow increased from 42 to 72 drops per minute, returning to the con- 
trol level soon after the injection. Large doses of adrenalin 0.5 to 1 cc. of a 
1:10,000 solution caused a rise in blood pressure, in some cases followed by a 
fall. During the height of Increased blood pressure a decrease in rate of blood 
flow from the muscle was recorded. In most cases preceding and following this 
decreased flow an increase in blood flow was observed. This increase was 
recorded even though the blood pressure fell below the control blood pressure 
level following tho rise, e.g., in one cat 1 cc. of a 1:10,000 solution of epine- 
phrin was rapidly injected intravenously and the arterial blood pressure in- 
creased from 133 to 250 nun. of mercury with a concomitant decrease in the 
rate of blood flow from the muscle from 3S to 13 drops per minute. Instead 
of the blood pressure falling to the normal level, it dropped to 88 mm. of mer- 
cury, a fall of 45 mm. of mercury. Four minutes were required for the normal 
level to be reached and maintained. Simultaneously with the sudden decrease 
in blood pressure the rate of blood flow from the muscle e.xamined increased to 
88 drops per minute or four times the normal rate when the blood pressure 
was 146 mm. of mercury. Prom these results we infer that there is no diffe^ 
ence in the vaso-motor action of epinephrin on muscle vessels in unanesthetized 
and anesthetized cats. Since epinephrin produces a dilatation of the blood ves- 
sels in one region of the body and at the same time causes vaso-constriction in 
other regions, the blood pressure recorded must be that of the stronger effect 
minus the weaker. — Author’s Abst. 

The carotid sinus isolated and perfused: an area for refle.v control of adi’enin, 
output (Lo sinus carotidieu isole et perfuse, zone reflexogene .i'®Sulatoce 
I’adrenalinosdcrfition) . Heymans, C., Compt. rend. Soc. de biol. 100: l 
1929. 

By the use of three dogs, parabiotically united, it was possible 
that increased pressure in the carotid sinus reduced the adrenin output an ^ 
an increase of adrenin followed reduced pressure in the carotid sinus. J. 


Metabolism and thermo-regulation in decapsulated rats 

regulation des rats siirrenaloprives) . Houssay, B. A. and A. Artu , 
rend. Soc. de biol. 100: 127. 1929. 

There is a reduced heat output, shown more strikingly re- 

operation than later. Resistance to short periods of cold is not s 
duced, but prolonged cold is fatal. — J. C. D. 


10 separation of a new physiologically active princ^le 
Koehler, A. E. and Lillian Eichelberger, Am. J. Physiol. 90. 

An epinephrin-free sub'btance has been separated from improre- 

it is capable of elevating) the basal rnetabolm ra e activity of this 

mt in various types of conical asthenias. , y^lue in its separation 

bstance administered to animals has proved of great value 
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and assay. Its preparation depends upon the separation of epinephrine and 
other interfering substances such as choline, its activation and finally concen- 
tration by the removal of inactive substances. Bach of these processes may be 
accomplished in various ways. Two processes will be described, one depending 
upon the active principle being carried down with the protein precipitation and 
the other by its extraction with the lipoid fraction. Protein precipitation. The 
aeueous extract of the fresh glands is adjusted to pH 4-5, preferably 4.8, with 
acetic or other non-oxidizing acid and the protein precipitated by three-fourths 
saturation with NaCl or (NH 4 )jS 04 . This precipitate can then be washed free 
from the uncombined epinephrin. Such a precipitate, or its aqueous or acid 
extracts, however, have a depressing effect on the basal metabolism and un- 
favorable clinical actions. If this precipitate is protected from oxygen, the 
depressing action will disappear on standing and it will acquire the property of 
raising the metabolic rate. This change can best be accomplished by heating 
the precipitate with 2 to 3 M HCl on the boiling water bath for ten to fifteen 
minutes. The active principle can then be separated from the bulk of the pro- 
tein mass by drying the acid solution in vacuo, so, as to remove all moisture, 
extracting with absolute methyl alcohol, adjusted to pH 4.5 with ammonia in 
absolute methyl alcohol (pH measured by transferring small amounts of alcohol 
mixture to aqueous system) and precipitating with 7 volumes of acetone. Fur- 
ther purification can be effected by redissolving in alcohol and precipitating 
with acetone. Lipoid extraction. The fresh ground glands are extracted with 
methyl alcohol-ether mixtures, starting with 80 per cent alcohol and 20 per cent 
ether and gradually reversing this ratio on subsequent extractions. The alcohol 
and ether are then distilled off in vacuo and the water-lipoid residue extracted 
with ether. The separated ether extract is washed with water, dried over 
anhydrous Na-SOi and the ether evaporated. The residue is then treated with 
absolute methyl alcohol containing dry HCl gas and heated on the water bath 
for fifteen minutes. The reaction of the alcohol solution is then adjusted, 
precipitated with acetone as in the protein precipitation method and similarly 
purified. Evidence to date indicates that the physiological effect of the sub- 
stances prepared by these two methods is similar. — Authors’ Abst. 

Metabolic studies following the administration of suprarenal extracts. Koehler, 
A. B. and A. B. Hastings, Am. J. Physiol. 90: 418. 1929. 

It was found that extracts, free from adrenalin, prepared from the supra- 
renal gland raised the metabolism of dogs and mice when administered orally. 
The calorigenic effect on human subjects with a low metabolic rate is marked. 
These subjects exhibit a low mechanical elBciency which is raised to approxi- 
mately normal by the extract. An attempt has been made to determine what 
factors are concerned in the alteration in metabolism. The evidence to date 
indicates that carbohydrates are utilized more efficiently and proteins are spared. 
A study has also been made of the oxygen consumption COj production, and 
lactic acid formation by tissues excised from animals whose metabolism has 
been altered by various extracts, — ^Authors’ Abst. 


The effect upon the life of rabbits of the removal of the main suprareoals and 
the accessory suprarenal cortical tissue. Kojima, T., Tohoku J. Exper. Med. 
13; 357. 1929. 

In rabbits, the metabolic rate following double suprarenalectomy shows a 
temporary fall, due to the operation itself, but soon returns to the pre-operative 
level. In double suprarenalectomized rabbits surviving for over one to two 
years no alteration in the metabolic rate from the normal was noticed. In 
these animals accessory' cortical tissues were found, especially markedly hyper- 
trophied in the cases surviving a very long time. However, in the cases where' 
the main suprarenals and all the accessory cortical tissues were completely 
removed or were lacking from birth, the metabolic rate began to fall a few days 
before death and continued falling during the last days. — Author’s Summary. 


Action of tetanus toxin on the adrenal cortex (Action de la to.xine tdtanlque sur 
la corticosurrenale). Mouriquand, G., A. Leulier and P. Sedallian. Comnt 
rend. Soc. de biol. 99: 1924. 1928. 

In guinea pigs there was no effect of tetanus toxin on the cholesterol con- 
tent of the adrenal cortex. — J. C. D. 
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The uiunbcr of erythrocytes in white rats under dill'erent experimental condi- 
tions. Nice, L. B., Am, J. Physiol. DO; -161. 1929. 

Daily Injections of one cc. of 1:25,000 adrenalin chloride solution admin- 
istered subcutaneously into both normal and adrenalectomized white rats caused 
an augumcntation In the number of erythrocytes In the blood drawn from the 
heart and this increase continued during the course of the experiment, fifty-six 
days. Dmotional e.xcitemcnt produced an increase in erythrocytes in the blood 
of normal rats, but no change in the count of adrenalectomized or splenectom- 
ized rats. This augmentation in erythrocytes seems to come from the reservoir 
in the spleen. — Author.’s Abst. 


The inilucncu of the adrenals on the urea-forming and barrier function of the 
liver (Ueber den Kinfluss der Mebenniercii auf die hariistoirbildendo und Bar- 
rierefunktioii der Leber). Putschkow, N. \V. and W. \V. Krassnow, Arch. f. 
d. ges. Physiol. UUO: -l l. 1928. 

After adrenalectomy (dogs and cats) there is a definite increase in the 
amino-acld and biogenous nitrogen in blood and urine and a concurrent sharp 
decrease in urinary urea; such changes are identical with those following ces- 
sation of liver function or experimental removal of the liver. The biogenous 
amines are especially affected, and to this is to be attributed those fatal termina- 
tions in which accumulation of choline is undoubted. The isolated liver of 
adrenalectomized animals disposes of ammonium salts and biogenous amines 
more feebly than does the normal liver, and its urea output is lowered. Extract 
of fresh adrenals restores the barrier and urea functions of the liver. The 
active principle in such an extract is extroardinarily labile and is decomposed 
in 15 to 20 minutes. It is not adrenine and is not present in other organs. 

A. T. C. 

Tetany following the use of cocaine ami epinephrine in intrannsal operations. 
Roberts, S, E., J. A. M, A., 03: 905. 1929. 

Tetany is a frequently overlooked symptom complex following the use of 
cocaine and epinephrine in the nose. No direct I'eferences in the literature 
could be found. It is not a serious complication, but a very distressing one 
for the patient if untreated. It is not a drug intoxication. It is not due to a 
condition or a single drug, but to- a combination of hypoparathyroidism, hyper- 
ventilation and epinephrine in nervous, emotional patients. It is satisfactorily 
and quickly relieved by subcutaneous administration of parathyroid e.xtract. 
(Collip), — Author’s Summary. 


Functions of the adrenal glands. Rogoff, J. Jl. and G. N. Stewart, Am. J- 
Physiol. 90: 497. 1929. 

It has been well established that the function of the epinephrine secretion 
from the adrenals is not indispensable. The important function of the g 
consists of the elaboration and probably secretion of a hormone by the co 
To distinguish this hormone from adrenalin and to indicate its ^ q. 

interrenal tissues, we have employed the name, ‘Tnterrenalin.’’ Marx h 
longation of life has been observed by us in adrenalectomized 
extracts of adrenal cortex were administered. Beneficial influence has D 
tained, in a number of cases of Addison’s disease, by administration o 
cortical extracts. — Authors’ Abst. 


A quantitative study of human adrenals. 1. Is it possible to have . JP 
tion of adrenal tissue comparable to the hyperfunction known to 
thyroid gland? Schultz, W. H., Am. J. Physiol. 90: 508. 

Improved methods for assaying biologically and colorimetrically were^u^^^ 
in studying quantitatively fresh human adrenal glands. An e ged as 

was made of a tumor of the adrenal gland removed from ^ tfng to as 

‘accessory adrenal” by virtue of the periodic „-gd with other 

much as 260 mm. blood pressure. Extracts of this tumor compa a 
Eresh adrenal extracts revealed an unusually rich adrenal .Author’s Abst. 
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Clinical experience with Addison's disease. Snell, A. M. and L. G. Rowntree, 
Ann. Int. Med. 3: 6. 1929. 

From the records of the Mayo Clinic about 300 definite or tentative diag- 
noses of Addison’s disease have been made. Of these cases, 103 have been 
found to be authentic examples. Syphilis was present in only four patients. 
Of the 30 cases autopsied, 26 had tuberculosis and in four there was simple 
atrophy of the adrenals. The cardinal symptom, asthenia, was present in every 
case. Enfeebled circulation and nervous symptoms were also prominent. Pain 
in the back has also been a persistent symptom. Gastro-intestinal disturbances 
varying from mild anorexia and nausea to violent vomiting have been present 
in every case. Diarrhea has usually been a terminal symptom. The 
pigmentation is increased, due to pressure from clothing. Urinalysis usu- 
ally shows that there is renal involvement. Anemia, contrary to Addison’s 
opinion, is rare, and when it is present it is usually due to some complication. 
Tuberculosis was demonstrated in other parts of the body in one-third of the 
cases. The authors found that the triad: hypotension, hyperpigmentation and 
asthenia, was very suggestive of suprarenal disease. The terminal picture- in 
Addison’s disease suggests intoxication. The Muirhead treatment (epinephrine, 
hypodermically and rectally, and adrenal cortex by mouth) has caused temporary 
improvement in some cases. The pigmentation fades and the gastro-intestinal 
symptoms subside. The terminal symptoms did not respond to any treatment 
which was used. The authors believe that the patient should be protected from 
all tiring influences. — E. L. 

.On the chemistry of the adrenal cortex. Szent-Gydrgyi, Am. J. Physiol. 90: 
536. 1929. 

The adrenal cortex contains a highly reducing substance, which is specific 
for the interrenal system and has been isolated as crystals. It is a hitherto 
unknown isomer of glycuronic acid. The substance is capable of acting as a 
powerful catalyst of certain biological oxidations and under certain conditions 
inhibits pigment formation in minute quantities (1:0,000,025 per cent). An 
identical substance has been isolated from peroxidase-plants. Here the sub- 
stance is clearly connected as catalyst with the peroxidase system. Some chem- 
ical properties of the substance are demonstrated. — Author’s Abst. 

Studies on suprarenal insufficiency. IV. The blood sugar in suprarenalectomized 
rats. Wyman, L. C. and B. S. Walker, Am. J. Physiol. 84: 215. 1929. 

The normal blood sugar range in the rat, by the Folin micro-method is 
found to be from 61 to 110 mgm. per cc. whole blood, with an average value 
of 82 mgm. Following double suprarenalectomy, coincident with the appear- 
ance of marked symptoms of subacute insufficiency, the blood sugar values fall 
to between 50 and 60 mgm. In the terminal convulsive stages they may be 
as low as 30 mgm. In rats with chronic suprarenal insufficiency, but showing 
no marked symptoms, the blood sugar may fall to the lowest portion of the 
range of normal values and be maintained at that level, occasionally dropping 
below the normal low limit. In rats possessing either gross accessory cortical 
tissue or successful cortical transplants, in the absence of demonstrable chro- 
maffin tissue, the blood sugar remains within the normal range. The blood 
sugar is normal following control blank' operation, showing that the results 
observed after suprarenalectomy are not produced by operative trauma. The 
results indicate that the low blood sugar observed after suprarenalectomy is 
associated with cortical insufficiency. It is suggested that the cortex is con- 
cerned in the steady maintenance of a normal blood sugar level, while the 
medulla is an important adjunct for rapid adjustment under emergency condi- 
tions. — Authors’ Summary. 

Cortical and medullary factors in suprarenal insufficiency. Wyman, L. C., Am 
J. Physiol. 90: 563. 1929. 

A series of studies on suprarenal insufficiency in the albino rat has been 
approached by using normal rats, blank operated control rats, suprarenalec- 
tomized rats having autoplastic cortical transplants but no demonstrable chro- 
maffin tissue, and suprarenalectomized rats which exemplified all phases of 
suprarenal insufficiency from acute and subacute to chronic. The results have 
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the following conclusions. Increased susceptibility to histamine pois- 
oning and to anaphylactic shock in suprarenalectomized rats is not related to 
cortical insufllcioncy, but is consequent to the lack of medullary tissue. Low 
blood sugar is characteristic of suprarenal insufficiency in rats and is associated 
with cortical insufficiency. Following double suprarenalectomy* in rats the non- 
protein and urea nitrogen may be increased, the amount of increase tending to 
parallel the severity of the symptoms of cortical insufficiency. In suprarenalec- 
tomized rats the fall of body temperature upon exposure to moderate cold and 
the inability to recover normal temperature rapidly is correlated with the degree 
of cortical insufficiency which is present. On the basis of the results of these 
studies and those of other Investigators, it is suggested that the suprarenal 
coitex is concerned in the steady maintenance of certain bodily conditions, 
while the medulla brings about rapid adjustments in the same direction under 
emergency conditions. — ^Author’s Abst. 


Vagal tonus, u fmictiou of circulating adrcnin. (Lo tonus vagal, fonction de 
radrenaUndmio) . Viale, G., Compt. rend. Soc. de biol. 00: 2008. 1929. 

Section of the vagus after the Injection of ergotamine in dogs does not 
causo a cardiac acceleration. Ergotamine injected after cutting the vagus 
slows the heart, but Increases the amplitude of the beat. Exclusion of adrenin 
from the circulation, by removal of one adrenal and ligation of the vein from the 
other, prevents the acceleration after the vagus is cut. These experiments sup- 
port the author’s view that circulating adrenin acts on the sympathetic endings 
in the heart and the vagal centers in the medulla, thereby maintaining the 
normal heart rhythm. — J. C. D. 


Normal values of basal or standard metabolism. A modification of the duBois 
standards. Boothby, W. M. and Irene Sandlford, Am. J. Physiol. 90: 290. 
1929. 

Basal or standard metabolic rates have been made in our laboratory on 
more than GO, 000 individuals, up to December, 1926. Prom this number we 
have selected G,S88 subjects (1,822 males, 5,0G6 females) who on careful 
physical examination revealed no abnormalities which would influence their rate 
of heat production. Included in this series are the 262 school children to be 
reported by Sandlford and' Harrington. The data are expressed on the basis of 
calories per square meter referred to age for both males and females, using the 
height-weight formula of duBois and duBois for the following reasons: 1. 
duBois was the first to develop a practical clinical standard of heat production. 
2. The statistical treatment of our series supports the accuracy of the original 
duBois standards, being only 1 to 4 per cent lower for the adults and 3 to 7 per 
cent lower for children down to the age of fourteen. 3. The utilization of the 
height-weight factors combined to represent surface area and the adoption o 
standards on the basis of age for each sex has the great advantage of indicating 
simply and clearly the difference in the rate of the basal metabolisin betwee 
men and women. 4. This method of expression likewise clearly shows tne 
rapid decrease in rate of the basal metabolism of male children . 

ages of five and twenty-one and the more rapid decrease in female childre 
tween the ages of five and seventeen, followed in both sexes by a grauua 
nearly parallel decline to old age. 6. Finally, it permits of the 
rapidly decreasing heat production from infancy to maturity amd the m , . 
decreasing heat production of adult life on the basis of 
cellular motion. Inevitably accompanied by increased heat formatio , 
with the act of mitotic cell division. — ^Authors’ Abst. 

The influence of endocrine glands on the amount of water ^ 

( Action des glandes endocrine sur la teneur en eau . .n ' 1929 . 

hon, C. J., M. Kahane and V. Marza, Compt. rend. Soc. de biol. 100. 

Sheep, cats and dogs, but mostly guinea pigs, marlfe^d'rfs'e 

markedly raised the water content A less tomy oWfeeding 

lowed spaying, castration, The 

with thvmus, pregnancy, and injection with placental 0 after injec- 

wLter content wal reduced by treatment after t;y/®;/®®S’/eSed 
tion of adrenin, insulin, posterior lobe extract, and of lipoids cieriv 

adrenals, or the ovaries. J. C. D. 
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On the regulation of the normal water-intake in rats and its experimental modi- 
fication through brain punctures (Experimental diabetes insipidus). Richter, 
C. P. and M. B. Brailey, Am. J. Physiol. 90: 494. 1929. 

Daily water-intake was measured in 52 rats. It increased gradually with 
age, and was greater for the males than for the females. The gradual increase 
in water-intake with growth in the female as well as in the' male suggested 
its relationship to body-weight. But body-weight was found to increase very 
much more rapidly than water-intake. There was, however, a perfect correla- 
tion with body-surface. At ages from 30 to 160 days all rats of either sex 
drank about 800 cc. per square meter body-surface per day. Various attempts 
have been made to modify water-intake, but only results produced by punctures 
made in the brain stem are reported. Lesions were made through the base of 
the brain with a fine scalpel in the region of the sella turcica. In 13 out of 40 
animals increase in water-intake was produced. In one animal the water-intake 
increased from 25 cc. to 260 cc. per day, the maximum intake representing 
twice the animal’s own body-weight. In others the increase was not so marked. 
The diabetic state seemed permanent, for at the time the animals were killed 
the water-intake was still as high as at the beginning six months before. 

Authors’ Abst. 

Comparative influence of insulin and thyroxin on the endocrine glands (Action 
comparee de I’insuline et de la thyroxine sur les glandes endocrines) . Watrin, 
J. and P. Plorentin, Compt. rend. Soc. de biol. 100: 111. 1929. 

Injections of insulin cause, in guinea pigs, hyperplastic activity in the 
thyroid and hypophysis. Thyroxin produces loss of weight with degenerative 
changes, particularly in the pancreatic acinar tissue. There is an increase in 
the number of islands. — J. C. D. 


The endocrine conditions essential for the production of deciduomas (Conditions 
endocrinieimes de la formation de deciduomes). Brouha, L. and H. Simon- 
net, Compt. rend. Soc. de biol. 99: 1926. 1928. 

In rats the life of the corpus luteum can be prolonged by extracts of the 
anterior lobe of the hypophysis. Using this method and that of producing 
oestrous when desired by doses of folliculine, the authors found that typical 
deciduomas were produced only when the action of folliculine was followed by 
that of corpus luteum. Implantation of the egg they conclude depends on the 
consecutive action of these two hormones, not on the action of corpus luteum 
alone. — J. C. D. 

The masculinization of capons with bull serum from the point of view of the 
laiv of special thresholds and the “all or none” law (La mascuUnisation des 
chapons par le serum de tom-eau consideree a point de vue de la loi des seuils 
differentiels et de la loi du “tout ou rien”). Busquet, H., Compt. rend. Soc. 
de biol. 99: 1855. 1928. 

As in partial castration there are dosages at which the different sex char- 
acters appear. The order in which they appear with increasing dosage is not 
the same as that found with increasing masses of testis, crowing being the first 
in the former and the reddening of the comb in the latter. Within narrow 
limits, the law of special thresholds for each character holds in both types of 
masculinization. If the sex hormone available is in excess or below these nar- 
row limits the “all or none” law holds. — J. C. D. 

Folliculin from m-ine of pregnant w’omen. Doisy, B. A., C. D. Veler and S 
Thayer, Am. J. Physiol. 90: 329. 1929. 

A study of the extraction of folliculin from urine has shown that chloro- 
form and olive oil are the best solvents of those tested. Using chloroform and 
a continuous liquid extraction apparatus, large quantities of the crude extract 
have been prepared. The apparatus used permits the extraction of about 30 
liters of urine per 24 hours with a recovery of over 75 per cent of the hormone. 
The crude extract is refined according to the principles outlined below ’The 
extraction with olive oil has proved to be quite satisfactory, about 50 per cent of 
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the folliculiu being removed by stirring the urine for half a hour with an amount 

feried to ethyl alcohol, the concentration of alcohol reduced to 70 per cent with 
water, and the alcoholic solution extracted with petroleum ether. The alcoholic 
solution is distilled, the residue dissolved in butyl alcohol, and this alcoholic 
solution extracted with dilute sodium hydroxide. The butyl alcohol is dis- 
tilled, the residue leached with ethyl ether, the ether distilled aud the residue 
dissolved in butyl alcohol. Petroleum ether is added and the precipitate 
discarded. The hormone is then extracted from the butyl alcohol-petroleum 
othei solution with dilute acids or alkalies. Separation of the hormone from 
the aQueous solution and a repetition of the aiiueous e.xtraction has given a 
product of which 1 rut unit weighs less than 0.001 nigiii. An attempt to apply 
the procedure described for the preiiaratiou of aqueous solutions from liquor 
follicull to urines, resulted in failure. This fatiure of the liquor folliculi method 
might have been duo to either (a) a difference in the contaminating sub- 
stances, or (b) a chemical difference between the physiologically active sub- 
stances of liquor folliculi and urine. In line with the latter possibility is the 
paradoxical situation of the largo amount of foiliculin in the blood and urine 
during pregnancy, yet the reports of abortion produced by injections of the 
oestrous hormone. Working with the highly purified preparations (1000 R. U. 
per ingin.), we can say that the solubilities give no reason for doubting the 
identity of the two products. In addition, a certain set of reactions of the 
hormone from the two sources with benzoyl chloride and a-naphthyl isocyanate 
yields the same results. Since our evidence, both chemical and physiological, 
points to the identity of the active material of the liquor folliculi and urine, 
and the simple procedure of preparation described yields a very pure pi’oduct 
from a readily available, cheap source, cilnical and experimental work with the 
oestrous hormone will he greatly expedited. 


Imuliatioii of ovarie.s and Ijypophysis la iiieiistnial disorders. Ford, F. A. and 

D. G, Drips, Radiology, 12: 393. 1929, Abst., Arch. Physical Therapy, 10: 

•12G. 

Irradiation of ovaries or hypophysis has been effective in re-establishing 
menstruation in patients iu whom prolonged use of organotherapy had been 
ineffective. A conclusion cannot be cU’awn as to the comparative efficiency of 
methods because the cases selected for irradiation were of unusual severity. 
Irradiation of the hypophysis, occasionally combined with splenic and hepatic 
irradiation, has exerted a temporary regulating effect in 7 cases of severe menor- 
rhagia and metrorrhagia; with supplementary treatment, the effect in two cases 
has persisted more than one year. Relief of dysmenorrhea has been incidental 
iu certain cases of menorrhagia and oligmenorrhea. Of 6 cases treated pri- 
marily for dysmenorrhea, relief has been complete in three and has lasted for 
a period of four to six mouths; improvement occurred iu two others. Irradia- 
tion of ovaries of white rats iu various dosages has resulted as follows; Theie 
was no continued influence on the regularity of the estrual cycle. Compiet 
destruction of follicles did not result from dosage up to 2.5 unit skin doses. 


The sex hormones. Funk, C., Am. J. Physiol. 90: 353. 1929. 

The male and female sex hormones shOAV far reaching analogies iu their 
chemical behavior. Both substances can be extracted from various , 

means of chloroform and are soluble in dilute alkalies. If one subjects 
extracts to the action of alkalies, the active substances are found in . 

saponifiable fraction. We are dealing here either with fatty acids, or, 
is more likely, with phenols or alcohols. The lessened activity .,yo 

mones in the form of their aqueous solutions suggests a separation inco 
constituents, one of which is less soluble than the other. — ^Author s ads . 


Notes on the antagonism between the folliculo and the corpus lute^ (Q 

considerations sm- I’antagonisme entre le f ollicule et le o ' 1929. 

maghtigh, N. and A. Amerlinck, Compt. rend. Soc. de biol. 100. 

Normal mice injected regularly with folliculine allowed prolonged oesUo^us 
periods. The corpora lutea developed slowly and to on y a- slight degre 
is further proof of antagonism between folliculine and the coipus ^ ^ ^ 
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Recent studies on transplantation of desiccated ovaries (Nouvelles observations 
sur la transplantation d’ovaries api*fes dessiccation) . Kallas, H., Coinpt. rend. 
Soc. de biol. 100: 97. 1929. 

In guinea pigs, the vitality of ovaries for grafts is much reduced when they 
have lost more than 40 per cent of their weight through drying, and entirely 
destroyed at 60 per cent. — J. C. D. 

On the cyclic vaginal changes in spayed animals (Sur uu rythnie vaginal chez 
les aniniau.v ovariectoniises) . Kostitch, A. and A. Tdldbakovitch, Compt. rend. 
Soc. de biol. 100: 51. 1929. 

In spayed white mice the vaginal smears show cyclic changes similar to but 
less intense than those of normal oestrous. These are associated with changes 
in the cells of the vaginal epithelium, which do not, however, show the stage of 
keratinization characteristic of normal oestrous. Cyclic vaginal changes then 
are not dependent on the corpus luteumi or the ovary. — J. C. D. 


Results of oi-al administration of female sexual hormone “Menformon” (fiber 
weibliches (sexual) hornion Menformon. IVeitere Erfahrungen iiber AVirkimg 
oraler Gaben). Laqueur, B. and S. E. de Jongh, Klin. Wchnschr. 7: 1851. 
1928. Abst., Physiol. Absts. 14: 52. 

To produce oestrus in rats by oral administration of “menformon” 100 
times the subcutaneous dose is required. In mice 11 times the subcutaneous 
dose is effective when given orally. When given by the rectum, rats require 
25 times the subcutaneous dose to produce oestrus. In rats, 900 mouse units 
produced marked growth of the uterus within 11 days. In male .rats the hor- 
mone in a period of 6 % weeks retarded the growth of the genitalia. In male 
guinea-pigs, oral administration of the hormone caused the mammary glands to 
grow considerably, and in one instance they produced milk. 


Transplantation of ovaries after drying- (Transplantation d’ovaries apres des- 
secation). Lipschutz, A., CompT rend. Soc. de biol. 100: 96. 1929. 

In guinea pigs desiccated ovaries can be grafted provided the drying is not 
too great. — J. C. D. 


Transplantation of preserved ovaries. I. Endocrine action of ovai-ies preserved 
on ice (Ti*ansplantation von konservierten Ovarium. I. Bndokrine Wirkung 
von auf Eis konservierten Ovai-ien). Lipschutz, A., Arch. f. d. ges. Physiol. 
220: 11. 1928. 

Ovaries kept at temperatures below 0° C. are damaged to such an extent 
that following transplantation only degeneration occurs. Ovaries kept at -j-1 
to -1-3° for from 1 to 16 days and then transplanted (guinea-pigs) retain ac- 
tivity and are capable of hyperfeminizing male animals, the effect lasting for 5 
months or more. Six positive results have been obtained with ovaries pre- 
served for from 1 to 3 days, and five positive results with ovaries preserved for 
7 to 16 days. Some damage results from the preservation; the proportion of 
successful results is less than with freshly transplanted ovaries, the latent 
period of action is lengthened, and the survival period is shorter. — A. T. C. 

The ovarian hormone in relation to women. McClendon, J. P., C. Conklin, P. 
Wildebush and H. Wiles, Am. J. Physiol. 90: 448. 1929. 

Prom biometric analysis of 438 determinations of basal metabolism on ten 
women, including the calculation of the probable errors, it was shown that the 
basal metabolism rises during the pre-menstrual period and falls during men- 
struation to the lowest level during the post-menstrual period. The excretion 
of the ovarian hormone follows the same curve. During menstruation no 
ovarian hormone could be determined in the urine. During the post-menstrual 
period four single-injection mouse units were recovered from a 24-hour specimen 
of urine. During the pre-menstrual period 20 single-injection mouse units were 
recovered from a 24-hour specimen of urine. The hormone seemed to be pres- 
ent in the blood plasma during the greater part at least of the inter-menstrual 
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period. None was found In the corpuscles. Owing to the oositive mrrpiatinn 
between the hormone and the basal metabolism an attempt was made to raise 
the basal metabolism by injecting the hormone. It was found that the siJgle- 
injection doses up to about 4,000 mouse units at 8:00 a. m. was followed by a 
very slight rise in the metabolism to 6:00 p. m., but owing to the necessity of 
withholding food, the metabolisms were interrupted. At 8:00 a. m. the next 
day there w^ a normal basal metabolism. The metabolism of the same sub- 
jects without injection of hormone rose slightly during the day, but not as 
much as with injection. By giving several injections a day it was possible to 
raise the metabolism still higher and also cause an increase in metabolism 
the following day. Women who had never menstruated showed none of the 
hormone in their blood. Injections of hormone were made into women who 
had never menstruated and who were undeveloped in secondary sexual char- 
acters and accurate measurements of the secondary sexual characters were 
made. ^ In women who had menstruated but at the time had had amenorrhea 
of considerable duration, injection of the hormone caused menstruation to occur 
again. — Authors’ Abst. 


Thyroid tissue tumors of the ovary (with the report 'of an apparently toxic 
case). Moench, G. L., Surg. Gynec. Obst. 40: 150. 1929. 

Three cases are reported, one of which seems to have contained actually 
functioning thyroid tissue. Hence Bauer’s assumption that cases of struma 
ovarii are really pseudomucinous ovarian cysts or cystadenomata ovarii is 
denied, and they are considered to be teratomata. — A. T. C. 


The eil’cct of bilateral ovariectomy in cats upon sensitivity to insulin. Myers, 
W. K., Am. J. Physiol. 80: 610. 1929. 

Bilateral ovariectomy in cats caused an immediate increase in sensitivity 
to insulin. There was a gradual recovery of resistance to insulin to such an 
extent that the sensitivity was subsequentiy diminished in comparison with that 
of the intact animal. Blood sugar levels and the general reaction to insulin 
did not coincide from time to time. This would suggest that insulin shock and 
hypoglycemia are separate and distinct manifestations resulting from the injec- 
tion of insulin. There seems to be an exaggeration of their independence 
following the recovery of the aniniai from the immediate effects of ovariectomy. 
Bilateral ovariectomy was followed in these cats by a marked and unmistakable 
increase in weight. — Author's Summary. 


Note on changes in testicular grafts in he gouts and rams (De I’evolution des 
grelfes testiculaires du Bone et du Belier). Retterer, E., Compt. rend. Soc. 
de biol. 100: 168. 1929. 

The grafts described were one and two years old and showed the steps m 
the gradual alteration and disappearance of the parenchymal cells and their 
replacement by connective tissue. — J. C. D. 


Amblyopia recidive after operative removal of the ovaries. Rosenstein, A., 
Ztschr. f. d. ges. Neurol, u. Psychiat. 115: 13. 1929. Abst., Arch. Neurol, 

& Psychiat. 21: 1186. 


In spite of the great frequency of female genital disorders, „„ 

ness has not been reported up to the present time. Rosenstein ^ „ 

of a woman, aged 29, who in 1926 first noted migrainous attacks with dim 
of vision which occurred very irregularly. About three nionths lat®r sn 
a total extirpation of the uterus, leaving an ovarian rest. One montn aiiB 
she had blindness, lasting from three to four days, with her “^^srainou at ^ 
and thereafter she had this periodic migraine and blindness con- 

the time of her menses. The visual disturbances began and ended 

centric shrinking of the visual field, and with not show 

green remaining intact. The pupils became wide while ^undi did n 
any changes in either the vessels or the nerve l^^ads. The converg^^_^^^ 
tion of the pupils was decreased, accommodation ^ ' s E^miiiation of 
the external ocular muscles were not involved in the attack. E 
the rest of the nervous system gave negative results, and the spin 
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entirely normal. Following ovarian therapy, the condition improved. The 
author attributes the transient blindness to a nerve rather than a retinal dis- 
turbance, and says that concentric narrowing of the visual field as seen in this 
case is characteristic of many diseases of the optic nerve, as, for example, in 
optic atrophy. 

Body changes following e.\perimental castration (Modifications morphologiques 
apres castration experimentale) . Werner, G., fcompt. rend. Soc. de biol. 100: 
47. 1929. 

Young sheep and guinea pigs when castrated gain weight less rapidly than 
controls, while the reverse is true in adults. Castrates lose weight less rapidly 
in starvation. There are also body changes in the sheep after castration which 
involve the head and teeth. — J. C. D. 

Studies on the modifications of the sugar, calcium, and urea in the blood fol- 
lowing experimental castration (Recherches sur le modifications de la gly- 
cdmie, de la calcemie et de I’uremie apres castration experimentale).- Werner, 
G., Compt. rend. Soc. de biol. 100: 49. 1929. 

Rabbits, guinea pigs, sheep and dogs were used. There was an increase in 
these animals of all three substances, after castration. — J. C. D, 


Action of the anterior lobe extract of the hypophysis on the basal metabolism 
in man (Action de I’exti-ait du lobe ant^riem* de I’hypophyse sm* le metabo- 
lisme basal chez I’homme) . Castex, M. R. and M. Schteingart, Compt. rend. 
Soc. de biol 100: 121. 1929. 

Subcutaneous and-intramuscular injections in man of commercial extracts 
of the anterior lobe raised the basal metabolic rate in eighteen cases and re- 
duced it in seven. — J, C. D. 

Secretion Into the blood stream from the anterior lobe of the hypophysis in the 
cat (L’excretion hdmocrine dans le lobe antdrieur de la glande pitnitaire 
chez le chat). Collin, R., Compt. rend. Soc. de biol. 100: 107. 1929. 

The “black granules” seen in the sinusoids of the pituitary may be broken 
down red blood cells, since a drop of anterior lobe substance, obtained from 
fresh crushed gland, haemolyzes blood. — J. C. D. 


Concerning the hypophyseal (Pars Distalis) hormones for growth and for repro- 
ductive processes. Cushing, H. and H. M. Teel, Am. J. Physiol. 90 : 323 . 
1929. 

Experiments in this laboratory with the injection of anterior lobe extracts 
on dogs confirm the recent work on rats and mice (Evans, Smith) in estab- 
lishing the fact that there are two distinct hormones. 1. The growth principle. 
Intraperitoneal injections in dogs cause in time a pathological overgrowth with 
splanchnomegaly, hyperplasia of thyroid and adrenal cortex in association with 
the following symptoms: polyphagia, polydipsia, polyuria, sialorrhea, lactation, 
asthenia and physical inactivity. In the females the genitalia become enlarged 
in the absence of oestrus; in males, testicular atrophy occurs and libido is 
diminished. Chemically: no elevation of the basal metabolic rate has been 
demonstrated: blood cholesterol tends to be elevated; no observable change 
occurs in serum protein, in calcium, phosphorus or sugar. It has been shown, 
however, that the non-protein nitrogen in the fasting blood falls approximately 
25 per cent following injection of the growth principle. 2. The sex principle. 
Boiled dilute acetic acid extracts of very fresh bovine glands (anterior lobe), 
made according to the method described by Spaul (1924) for producing pre- 
mature metamorphosis in salamanders, have brought about premature oestrus 
in twenty-six day old female rats. The ovaries enlarge though to a less extent 
than the enlargement produced by Smith’s method of introducing living anterior 
lobe transplants. Not all extracts produced by this method have proved to be 
active, but the results make it evident that the sex principle may sometimes 
be present in acid extracts which invariably destroy the growth principle. 

— ^Authors' Abst. 
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A coiiipiirisou of anterior hypophyseal iniphuits from nomial and gonadec- 
toniized aiuinals Avith reference to their capacity to stimulate the immature 
ovary. Evans, H. M. and Miriam E. Simpson, Am. J. Physiol. 89: 371. 1929. 

The authors determined that castration and, to a less extent, cryptorchid- 
ism, result In increase in the size of the hypophyses and in an augmentation 
of their ability to promote sexual development Avhen used as transplants. 

— R. G. H. 

A compm'ison of the ovarian changes produced in inumituro animals by implants 
of hyt)ophyseal tissue Jind hoi’ihono from the urine of pregnant Avomen. 
Evans, H. M. and Miriam E. Simpson, Am. J. Physiol. 89: 381. 1929. 

With certain limits, the Aveights of ovaries stimulated to precocious devel- 
opment by implants of rat anterior hypophyseal tissue are roughly proportional 
to the amount of tissue implanted. If four times the minimal dose is given, 
the ovaries are increased approximately four times in weight. On the other 
hand, if four times the minimal extract dose be given, the resulting ovaries are 
not appreciably heavier. The minimum dose of extracts of the urine of preg- 
lAant AvonAen can be increased one hundred and sixty fold and the resulting 
ovarian tissue in the young female is barely trebled thereby. This difference 
in the Avelghts of ovaries that develop as a result of implant and of extract 
treatment is primarily due to difference in the number of follicles stimulated. 
The minimal effective implant treatment stimulates a much more general fol- 
licular development than does the corresponding dose of urine extracts, Avhere 
a small number on “crop” of follicles are picked out by the hormone and carried 
to the coi'pora lutea stage. — Authors’ Summary. 


Coniparativo physiology of the anterior lobe of the hj^ophysis (Physiologic 
comparCc du lobe antdrieur do l’hyi)ophyse) . Lipschiitz, A., H. Kallas and 
E. Wilckens, Compt. rend. Soc. de biol. 100: 28. 1929. 

Uterine changes are produced in young mice by injection of large amounts 
of anterior lobe from the pigeon. This shoAVS that the pigeon gland also con- 
tains oestrous producing substance, though to a smaller degree than the pitui- 
taries of mammals. — J. C. D. 


XcAV experiments on the iiituitary lioriuouo and the Iuav of puberty (Nouvelles 
observations sur Ics hormones hypophysaires et la loi do la puberte) . Lip- 
schiitz, A. and H. Kallas, Compt. rend. Soc. de biol. 100: 30. 1929. 

Extracts from the hypophysis of very young guinea pigs and from a senile 
dog, Avhen Injected into mice, produced a characteristic, though Aveak, stimula- 
tion of oestrous. — J. C. D. 


The pituitary gland and the suprarenal corte.v. Moehlig, R. C., Arch. Int. Med. 

44: 339. 1929. 

Prom a revieAV of the literature it is concluded that 
panied by pituitary anomalies. The degree of anomaly varies in diffeie > 

being greatest in anterior cerebral defects. The suprarenal cortex jg 

state of the pituitary gland and is alAvays hypoplastic Avhen the pi 
involved in anencephalus. Hyperplasia of the pituitary 
plasia of the suprarenal cortex. The vieAV that cerebral defects are 
for aplasia of the suprarenal cortex must be modified to tne vieAV 
pituitary gland is the responsible factor. It is to be anomalies, 

suprarenal cortex and not the medulla is involved in these P“U y . 
and the same holds true for experimental hypophysectomy. jne explana- 
monic relation of the pituitary to mesenchymal tissues ^ of the 

tion of this singular involvement. The importance of th cholesterol 

pituitary gland to the suprarenal cortex is readily . , ub a neAver 

metabolism is considered. Many related problems can be studi 
and better foundation. — Author’s Summary. 
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Primary pituitary tumors. Puestow, C. B., Arch. Neurol. & Psychiat. 32: 547. 
1929. 

In a series of 50 primary tumors of the pituitary body more than 60 per 
cent were adenomas. Malignant lesions were found in 16 per cent of cases. 
Growth stimulation, manifested chiefly by acromegaly, was not found in cases 
other than in those of adenoma. Amenorrhea was present in 13 of 14 cases 
of adenoma and in only two of six cases of malignant lesions. 

— Author’s Summary. 

Studies in acromegaly. Vin. Experimental canine acromegaly produced by 
injection of anterior lobe pituitary extract. Putnam, T. J., E. B. Benedict 
and H. M. Teel, Arch. Surg. 18: 1708. 1929. Abst., Physiol. Absts. 14: 244. 

This paper records the first successful attempt to produce acromegaly ex- 
perimentally in higher animals. The experiment was conducted with two pedi- 
greed, thoroughbred English bulldogs, female litter mates, aged 4 weeks. 
During the 3 weeks that they were kept under observation before the experi- 
ment began, they increased in weight normally and equally. On April 7, 1927, , 
they weighed, respectively, 4.87 and 5 kgm. The lighter animal was then in- 
jected with 10 cc. of specially prepared anterior lobe extract, this being con- 
tinued daily during the course of the next 14 months with gradually increasing 
doses, the animal receiving 75 cc. just before her death. The control animal 
received daily corresponding amounts of sterile saline. Within a month it was 
evident that the dog which received the anterior lobe substance was growing 
considerably faster than the control, and from then on the rate of growth was 
so much more rapid that she eventually acquired twice the weight of the con- 
trol (45 kgm. as opposed to 23 kgm.). In addition, the animal showed en- 
largement of the tongue, great increase in the size of its bones, prognathism, 
pendulous skin, enormous hypertrophy of the mammary glands, with the pro- 
duction of colostrum and marked hypertrophy of the sexual organs. The animal 
eventually succumbed after exposure to the sun for some hours on a hot day. 
The control was then sacrificed and complete necropsy of both animals was 
carried out with microscopic study of all tissues and glands. The chief features 
of the necropsy were the marked signs of skeletal overgrowth with hyperostosis, 
generalized splanchnomegaly affecting particularly the thyroid and genital tract, 
adenomas of the suprarenal, and many ripe but unruptured follicles in the 
ovaries. The tissues of the control were entirely normal, grossly and micro- 
scopically. The observation is regarded as due to the effect of the two anterior 
lobe hormones of the growth-promoting and the sexual principles. 

Is pituitary secretion concerned in the inheritance of body-size? Robb, E. C., 
Proc. Nat. Acad. Sc. 14: 394. 1928. Abst., Arch. Neurol. & Psychiat. 31: 

1202. 

A comparison was made of the weights of the pituitary bodies in giant 
(Flemish) and dwarf (Polish) male rabbits and in their F, hybrids. There 
is no characteristic difference in the weight of the pituitary body that may be 
correlated with the differences observed in growth rate. With increase in body 
weight, a progressive decrease in relative pituitary weight occurs. In the full- 
grown dwarf rabbit, accordingly, there is relatively twice the amount of pituitary 
substance observed in the adult Flemish giant rabbit. 

The action of anterior lobe of the hypophysis on milk secretion (Action du lobe 
ant^rieur de I’hypophyse sur la niontde laiteuse) . Strieker, P. and F. Grue- 
ter, Compt. rend. Soc. de biol. 99: 1978. 1929. 

In rabbits, injections of anterior lobe extract produces lactation only after 
the mammary gland has been acted on by corpus luteum. In dogs and rabbits 
it will re-establish milk fiow up to two weeks after weaning. — J. c. D. 


The effect of extracts containing the growth principle of the anterior hypophysis 
upon the blood chemistry of dogs. Teel, H. M. and O. Watkins Am J 
Physiol. 89: 662. 1929. 

The blood of fasting dogs was analyzed just before and for a number of 
hours after the injection of growth promoting extracts of the anterior hypophysis 
of the ox. During the experimental period no significant changes were found 
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ui total phosphorus preformed or total creatiniue, uric acid or sugar. A drop 
m serum calcium following the injection was often but not always observed. 
Very slight changes^ in inorganic phosphorus sometimes occurred, but the find- 
ings were not consistent. A marked drop in non-proiein nitrogen, however, 
was always observed after the injection of an- active extract (20 to 30 per cent).' 
The disappearance of some urea and amino acids from the blood following 
Injection was also an almost constant finding, thei amount of drop in these con- 
stituents being fairly well in keeping with the percentage composition of the 
blood, and not sufficient to account for more than 70, per cent of the total drop 
in non-protein nitrogen. Control experiments showed that after twenty hours 
of fasting a level of non-protein nitrogen, urea and amino acids is reached in 
the blood. Pituitrin does not cause a disappearance from the blood of non- 
protein nitrogen, urea or amino acids. Neither does an extract of serum pro- 
tein, nor an extract of anterior hypophysis which has been inactivated by 
boiling. These control experiments indicated that the disappearance of non- 
protein nitrogen, urea,- and amino acids from the blood following the injections 
of active extracts is probably due to the effect of the growth principle of these 
extracts. The question arises as to whether or not this disappearance of non- 
protein nitrogen constituents of the blood may be attributed to increased ex- 
cretion. It is impossible to draw any final conclusions upon this point, for the 
amounts of non-protein nitrogen and urea which disappear from the blood are 
too small to be traced in the urine. Experiments, however, in which the dog is 
deprived of water, thus cutting down on urine formation, still show appreciable 
drops in the non-protein nitrogen constituents of the blood after injection, and 
seem to furnish some evidence against increased excretion as the only explana- 
tion of the phenomena observed. Also the fact that the amino acids and the 
“undetermined nitrogen” portion of the blood decrease after injection seems to 
indicate that the effect is at least in part of an endogenous nature. The dis- 
tribution between corpuscles and plasma of the non-protein nitrogen constitu- 
ents of the blood is apparently not affected by the injection of active extracts 
of the anterior hypophysis of the ox. The disappearance from the blood of 
these constituents after injection is in general rather evenly distributed between 
corpuscles and plasma. Total analysis of the blood of two dogs who had been 
made definitely acromegalic by daily injections of active extracts of anterior 
lobe, did not reveal any definite changes in the composition of their blood 
from what it had been during the control period before any injections had been 
given. The results of the experiments carried out in the course of this investi- 
gation seem to supply some evidence that the growth promoting principle of 
the anterior hypophysis has an immediate effect upon the non-protein nitrogen 
constituents of the blood. It seems reasonable that this effect might be, at 
least in part, one of mobilization from the blood for the building up of new 
protoplasm. — Authors’ Summary. 


The cerebral circulation. XI. The action of the extract of the posterior lobe of 
the pituitary gland. Wolff, H. G., Arch. Neurol. & Psychiat. 22: 691. 1929. 

Extract of the posterior lobe of the pituitary gland causes constriction of 
pial arteries, arterioles, veins, venules and minute vessels. Vasoconstriction 
after intravenous injections of pituitary indicates that the diameter of the brain 
vessels is influenced more by the chemical content of the blood than by its 
hydrostatic pressure. — Author’s Summary. 


The effect of liver on the blood sugar level. Blotner, H. and W. P. Murphy, 
J. A. M. A. 92: 1332. 1929. 

A study of the effect of liver feeding on the blood sugar indicates that 
whereas previously liver has been regarded as an unsuitable article of food for 
diabetic patients because of its glycogen content, it is now known to have a 
beneficial effect on the blood sugar of these patients. The liver fractions that 
are effective in the treatment of pernicious anemia have no effect on the hiooa 
sugar, whereas certain liver fractions that are ineffective in the treatment of 
pernicious anemia have an effect on the blood sugar like that of liver. Four 
nXnts with diabetes, taking liver daily or from three to five times a week, 
have been observed with repeated blood sugar determinations for approxima^ y 
onl y^rwhile in two, who were followed from twenty and thirty days J^t was 
found that the blood sugar has remained at a constantly lower level than p 
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vious to liver therapy. These observations suggest that liver contains a blood 
sugar reducing substance active when taken by mouth, non-toxic, and 'vyith an 
effect pn the blood sugar concentration similar to that obtained with insulin. 
It is difficult to estimate the quantity of liver that will replace a known amount 
of insulin, but we feel that 180 gm. of liver will have an effect on the blood 
sugar of certain diabetic patients equal to that of from 10 to 15 units of insulin. 

— ^Authors’ Summary. 


The compensatory or preventive action of pancreatic gi’afts on noiunal and dia- 
betic glycemia (Action compensatrice ou preventive de la gi'effe pancreatique 
sur la glycemie diabetiqne ou normale). Houssay, B. A., J. T. Lewis and 
V. G. Foglia, Compt. rend. Soc. de biol. 100: 140. 1929, 

Extra pancreatic material grafted into normal dogs did reduce the blood 
sugar, but not below normal limits, regardless of the size or number of the 
grafts. — J. C. D. 


Effects of pancreatic grafts on variations in glycemia produced by glucose in- 
jections (Action de la greffe pancrdatique sm- les variations de la glycemie 
produites par I’injection de glucose). Houssay, B. A„ J. T. Lewis and V. G. 
Foglia, Compt. rend. Soc. de biol. 100: 142. 1929. 

The blood sugar curve showing a rise and return to normal produced in 
unoperated dogs by injection of glucose is likewise seen in depancreatized dogs 
carrying pancreatic grafts. The innervation is, therefore, not essential to the 
increatory action of the pancreas. — J. C. D. 

Effects of large doses of Insulin on the blood pressme (Action des fortes doses 
d’insuUne sur la tension artdrielle). Jung, L. and L. Auger, Compt. rend 
Soc. de biol. 99: 1989. 1929. 

In dogs, large doses of insulin produce a considerable reduction in blood 
pressure, which, however, appears slowly, — J. C. D. 

Some effects of long continued insulin administration in rats. Lee, M. 0., Am. 
J. Physiol. 90: 427, 1929. 

The effects of continued insulin administration were determined on volun- 
tary activity, blood count, growth, heart rate and oestrous cycle in rats. Insulin 
was injected twice daily in dosages of 0.1, 0,5 and 1.0 units per 100 grams body 
weight. Voluntary activity was measured by the revolving cage method with 
25 rats. Two periods of one month each rvith insulin were alternated with two 
periods of one month without. The voluntary activity was slightly increased 
during the periods of insulin administration. In 20 rats blood examinations, 
consisting of erythrocyte, leucocyte and differential leucocyte counts, were made. 
The only deviation in the insulinized rats was a slight increase in eosinophile 
cells. Growth was slightly accelerated during the first four months of life in 
a series of 16 insulinized rats as compared with controls. The heart rate in 10 
insulinized adult rats averaged 10 per cent lower than the rate in normal 
animals, when determined 12 or more hours after the last doses of insulin. In 
normal rats the administration of insulin in doses insufficient to produce con- 
vulsions, caused within 2 hours a decrease of 15 to 20 per cent in the heart rate. 
This decrease was abolished by atropine. These results are interpreted as due 
to stimulation of the parasympathetic system by insulin, and point towards an 
antagonistic relation of insulin and adrenalin. The oestrous cycles in insulin- 
ized rats were found to be normal, both as to the total duration of the cycles 
and the duration of the component stages. — Author’s Abst. 

The relation of the liver to the action of insulin. Muriin, J. R., H. B. Pierce 
and D. E. Gregg, Am. J. Physiol. 90: 458. 1929. 

This problem has been studied iu three ways: 1, in vitro, employing incu- 
bation and aseptic technique; 2, perfusion of the liver; and 3, treatment of dogs 
having pancreatic diabetes. Under the first method attention has been- cen- 
tered on the proportion of true sugar to non-sugar reducing substances with 
and without the addition of insulin, before incubation, after incubation for 
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fiom 2 to 24 hours, and after hydrolysis of the remaining glycogen. It has 
been found that the addition of some organic acids profoundly affects the dis- 
tribution of the reducing substances as well as the total amounts recoverable 
after incubation and hydrolysis. With the second method it has been shown 
that with proper precautions there is no demonstrable transformation of fat to 
carbohydrate in the perfused liver. With the third method, it has been found 
that the absorption of insulin from the alimentary tract of the depancreatized 
dog IS materially enhanced by various liver products; as bile, salt solution sus- 
. pension of liver pulp and some extracts. We are inclined therefore to the 
belief that the favorable effects of liver pulp on diabetes reported by Blotner 
and Murphy are due to insulin already present in fresh liver, its absorption 
being aided in certain individuals by bile or its precursors and possibly by some 
extractive substances. — Authors’ Abst. 


The placental transmission of insulin from fetus to mother. Pack, G. T. and 
D. Barber, Am. J, Physiol. 00: 466. 1929. 

Insulin is transmitted through the placenta of the goat from fetus to 
mother, as determined by variations in maternal blood-sugar levels following 
intrafetal injection of commercial insulin. The experiments were carefully 
controlled by the previous determinations of glucose tolerance under the same 
conditions. — ^Authors’ Abst. 

Metabolism of galactose. VIII. Non-diabetic glycosurias. Rowe, A. W. and 
Max-y McManus, Am. J. Physiol. 90: 502. 1929. 

In a series of over three thousand cases correlation studies have been made 
between the tolerance for galactose, blood sugar levels, and the appearance of 
a spontaneous glycosuria. The relationship of blood sugar levels and glycosuria 
in diabetes is contrasted with the same observations in large groups presenting 
several endocrine and non-endocrine disorders. Analysis of these demonstrates 
the complexity of the mechanism regulating carbohydrate metabolism and the 
complete independence of many spontaneous glycosurias from blood sugar levels. 
Pituitary, thyroid, and ovarian cases presenting certain aberrant functions shoxv 
glycosuria with normal or low sugar levels, while in disease of the adrenals 
(Addison’s) a glycosuria is frequently observed with blood sugar levels even 
below a low normal. Of the non-endocrine factors vaiuous injuries to the cen- 
ti’al nervous system, hepatic disorders, syphilis, px’imary anaemia, and the leu- 
kaemias all show a fairly frequent incidence of glycosuria, with only exception- 
ally a blood sugar level above the conventional normal. The anomalous car- 
bohydrate metabolism during pregnancy is also considered, and the existence 
of a renal glycosuria discussed. — Authors’ Abst. 


Studies on sugar regulation by means of the tolerance for insulin (L’etude de 
la glycoregulation par le test de tolerance a I’insuline). Sendrail, M., Compt. 
rend. Soc. de biol. 99: 1901. 1929. 

The responses of normal individuals to vei-y small doses of insulin are vari- 
able, but fall within fairly definite limits. Reactions outside these limits are a 
clue to pathological conditions. — J. C. D. 


The utilization of carbohydrate by totally depancreatized dogs, receiving no 
insulin. Soskin, S. and W. R. Campbell, Am. J. Physiol. 90: 524. 1929. 

Totally depancreatized dogs, in which the absence of islet tissue was subse- 
quently verified by post-mortem examination, have been maintained without 
insulin for as long as four weeks. Fed on protein alone, these animals lose 
weight steadily, but remain bright and active throughout most of the experi- 
ment For one to two weeks after cessation of insulin administration tne 
animkls exhibit an R. Q. of 0.700 or less. The D:N ratio, which starts off at 
high levels, has frequently fallen below 2.00 by the end of the A^st week. The 
ketosis, as judged from urinary excretion, reaches its height about the four 
or fifth day, then steadily declines. During the remaining one three weeKS 
of the experiment, the R. Q. steadily rises to values as A^sh as 0 . 900 . Dun g 
this time, the CO- combining power and CO- content of the blood e. 

Sly diminished, and may even rise. The D:N ratio continues to fall, fre 
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queatly to levels less than 1.00. If insulin be now cautiously resumed, the 
animal may be revived. It gains weight steadily, and subsequent determina- 
tions will again start off with "diabetic" R. Q.’s and D:N ratios. The addition 
of fifty grams of glucose to the regular diet, from time to time during the latter 
half of an e-xperiment, results in the retention of a progressively increasing 
amount of the administered glucose. The glucose retention, often as much as 
60 per cent, is accompanied by a variable effect on the R. Q., and a definite 
lowering of the urinary nitrogen and ketone excretion. — Authors' Abst. 

Insulin in the treatment of pernicious anemia (L’application de I'insuline dans 
le traitement de I’anemle perniciense) , Varga, V., Paris mdd. 19; 249. 1929. 

Eight cases of pernicious anemia were treated Avith insulin and liver extract 
Avith highly beneficial results. In particularly severe cases Avith anorexia, 
Avhere there is difficulty in taking liver, treatment Avith insulin is particularly’ 
indicated. — M. O. L. 


Diabetes mellitus. Woltman, H. W. and R. M. Wilder, Arch. Int. Med. 44: 

676. 1929. ‘ 

Diabetic neuritis is mainly a sensory disturbance Avithout corresponding 
motor impairment; pain paresthesia and areflexia are its main characteristics. 
It shoAVS also a marked predilection for the lower extremities. The histologic 
material from 10 cases studied clinically is described. Two of these cases are 
instances of diabetic polyneuritis. In these two cases, isolated bundles of nerve 
fibers were necrotic. The degeneration noted in the spinal cord is relatively 
unimportant, and it is doubtful whether it could explain the clinical data. 
The lesions in the spinal cord, no not resemble those found in combined degen- 
eration of the cord seen in pernicious anemia. The most significant lesions are 
those of the nerve trunks. These are associated in nearly all eases with marked 
thickening of the walls of the intraneural vessels. The degeneration is more 
marked toward the periphery. There is good reason to believe that neither 
glycosuria nor acidosis plays a direct part in the production of diabetic neuritis. 
In the 10 cases studied, syphilis could be diagnosed In only one, and other com- 
plicating infections and intoxications, such as those caused by alcohol and cer- 
tain metals, were not sufficiently in evidence to explain the neuritis. The results 
of this study lend support to the opinion that the factor of greatest significance 
in the lesions of the nerves found in diabetes mellitus is atherosclerosis. 

— Authors’ Summary. 

Parathyroid therapy in schizophrenia. BoAvman, K. M., J. Nerv. & Ment. Dis. 

70; 353. 1929. 

In 3 cases of catatonia parathormone was given in the hope of lessening 
the rigidity. Light doses of calcium lactate, as Avell as thyroid substance, were 
also used in some of the experiments. Neither the blood calcium nor the cata- 
tonic symptoms Avere significantly influenced- — R. G. H. 


Co-relation of calcium metabolism, parathyroid function and chronic pulmonary 
tuberculosis. Bllman, P., Tubercle 10: 257. 1929. Abst, J. A. M. A. 92: 

1390. 

Ellman states that the calcium content of the blood seruin in pulmonary 
tuberculosis varies only within normal limits; namely, from 9 to 12 mgm. per 
100 cc. The supposed dimiuution of the calcium content of the blood in pul- 
monary tuberculosis found by some observers has not been confirmed during the 
course of this Avork. In cases responding favorably to treatment the calcium 
content can be raised, but only Avithin normal maximum limits. The object in 
vieAV, therefore, in treatment Avith calcium or parathyroid therapy, is to en- 
deavor to raise the blood calcium to its maximum concentration point. The 
administration of calcium or parathyroid must be continued over a prolonged 
period if calcium retention is to be promoted. A combination of parathyroid 
extract Avith calcium lactate has proved as effective as any. Microscopic ex- 
amination of the parathyroid glands in cases of pulmonary tuberculosis shows 
signs of increased functional activity pf the glands. Hence, the conclusion is 
reached that there is a relationship between pulmonary tuberculosis 

on the one hand, and calcium metabolism and parathyroid function on the other. 
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The diuretic action of tlie parathyroid extract. 
44: 374. 1929. 


Hueper, W. C., Arch. Int. Med. 


r course of experiments with dogs receiving injections of para- 

thyroid ex^act, it was observed that this hormone has a strong vagotonic effect, 
evidenced by a decrease of the puise rate, prolongation of the systole, shorten- 
ing of the diastole, hyperemia of the vessels of the abdominal organs, and 
intensification of the peristalsis of the stomach and intestine. When the amount 
of the injected parathyroid extract was adjusted In such a way that the blood 
calcium level was raised to about 15 mgm. in 100 cc. of blood, a markedly 
increased excretion of urine was noticed. Dogs killed during this stage, on 
histologic examination of the kidneys, showed that the blood vessels, especially 
the glomerular capillaries, were extremely distended with blood. There were 
no other changes observed in the kidney, especially no tubular degenerations or 
calcium precipitations. — R. G. H. 


Carboliydrato metabolism in parathyroidectomized dogs. Reed, C. I., Am. J. 

Physiol. 84: 230. 1929. 

The response of normal and parathyroidectomized dogs to the ingestion of 
2 grams of dextrose per kgm. of body weight has been investigated. Dextrose 
tolerance curves show a characteristic response during attacks of tetany, indi- 
cating decreased tolerance. Symptoms are abated after dextrose ingestion or 
injection. Tolerance tests by intravenous Injection give identical results, there- 
fore, an intrinsic mechanism is involved. Intravenous injections of concentrated 
dextrose solutions will protect dogs during the acute stage and prolong life, 
but will not prevent the appearance of myotonic symptoms. During tolerance 
•tests the following changes in blood constituents occurred: Calcemia was 
usually slightly decreased in normal, and non-tetanic animals. In tetany, the 
decrease was slightly greater. Phosphemia was generally decreased in normal 
and non-tetanic animals. In tetany, there was always a more pronounced de- 
crease. The Ca:P ratio was always increased. When symptoms were com- 
pletely abated the final value was above one. These results are believed to 
indicate an involvement, possibly indirectly, of carbohydrate metabolism in 
tetany. The fasting level of glucemia was not affected by the operation or the 
occurrence of tetany. — ^Author’s Summary. 

Carbohydrate metabolism in parathyroidectomized dogs. Reed, C. I., Am. J. 

Physiol. 90: 490. 1929. 

After parathyroidectomy, there is no particular disturbance of fasting glu- 
cemia, but when such animals are in tetany, ingestion of dextrose induces a 
curve of tolerance characterized by a progressive increase and delayed recovery 
during observation periods of two to three hours. Dextrose ingestion or injec- 
tion tends to alleviate symptoms of tetany, causing a decrease in inorganic 
phosphorus and a less pronounced decrease in calcium, thus inclining toward 
an increase in the calcium: phosphorus ratio. Insulin produced, in normal and 
non-tetanic dogs, an increased calcemia and decreased phosphemia. When 
were in tetany, insulin produced characteristic curves of hypoglucemia and 
hypophosphemia, but calcemia responded much less regularly, any increase 
being followed by a decrease. Symptoms were usually abated following insulin 
administration. — ^Author’s Abst. 

The excretion of calcium through the intestine in parathyroidectomized animals. 

Taylor, N. B. and A. Pine, Am. J. Physiol. 00: 539. 1929. 

Using an improved technic, it was found that calcium excretion by the 
intestine was much augmented in dogs by parathyroid extirpation. — ^R. G. H. 


Effect of the thyroid-parathyroid apparatus on hyperthermia following 

of adrenin and of salt solution (Influence de I’appareil thyroparathyroidien 

sur rhyperthermie consecutive a I’injection d’adrenaline ou 

lines). Viale, G. and J. Kurie, Compt. rend. Soc. de biol. 09: 2010. 19^9. 

After thyroparathyroidectomy, dogs show no rise in 
adrenin or NaCl. If the parathyroids alone are destroyed, there is 
thermal response. This indicates that it is the parathyroids which are the 

essential organs. — J. C. D. 
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The influence o£ the thyroid and parathyroid gl^ds upon inorgaiuc salt 
metabolism. Aub, J. C., W. Bauer and F. Albright, Am. J. Physiol. 90: 
270. 1929. 

Three individuais were studied. 1, A normal man who was given suffi- 
ciently large doses of parathyroid extract to raise the blood calcium level to 
12.5 mgm. per 100 cc. 2. A myxedematous woman who was given enough 
thyroid extract to raise her basal metabolic rate to normal. 3. A woman with 
exophthalmic goiter who was cured by the surgical removal of her thyroid. 
Calcium, phosphorus, and total base were determined in both urine and feces, 
and the urine excretion was analyzed for sulphur, chlorine, and titratable 
acidity. These subjects received daily the same food, which was inadequate 
only in calcium. Daily injections of 100 units of Collips’ parathormone raised 
the blood calcium level to 12.5 mgm. per 100 cc., lowered the blood phosphorus 
level, and increased the urinary calcium and phosphorus excretion. Thyroid 
administration markedly increased calcium excretion in the myxedematous case 
without affecting the blood calcium level. The exophthalmic goiter patient 
excreted 300 per cent more calcium than normal. The effects of these internal 
secretion variations upon other factors of inorganic salt metabolism were sur- 
prisingly slight, and the variations that did occur were in large part due to 
changes in the nitrogen balance. Thus, the changes in fixed base metabolism 
are largely adjustments derived from the bone salts. — Authors’ Abst. 


Thyroid and cerebral activity. II. Vagus, thyroid apparatus and chronaxle of 
the sigmoid gyrus (Thyi-oide et activite cerebrale. II. Pneumogastrique, 
appareil thyroidien et chronaxie du gyrus simoide) . . Cardot, H., J. Rdgnier, 
D. Santenoise and P. Yard, Rev. frang. d'endocrinol. 7: 185. 1929. 

The authors have studied the relation of the thyroid gland to cerebral 
irritability by determining the chronaxie of the sygmoid gyrus (Lapicque, 
technic) before and after section of the vagus innervation of the gland. The 
chronaxie increases, conversely, stimulation of the vagus fibres lowers the 
chronaxie. The effects as determined in dogs are evident within a few minutes 
after nerve section or stimulations. — ^R. G. H. 

The distinction between metabolic and nervous symptoms in thyroid disorder. 
Goodwin, G. M., Am. J. Med. Sci. 178: 83. 1929. 

Six cases reported emphasize the distinction between symptoms resulting 
from disturbance of the metabolic and of the nervous mechanism of the body. 
The role of the thyroid in the production of metabolic disorder is obvious. The 
nervous disorder which, for the most part, represents a disturbance of the auto- 
nomic nervous system may be either the cause or the result of thyroid disturb- 
ance. There is no reason to believe that disorders of the autonomic system 
may not result from other agencies than faulty thyroid secretion. The recog- 
nition of this fact is important because of the frequency with which a clinical 
picture made up of nervousness, tremor and tachycardia presents itself. A 
diagnosis of hyperthyroidism, when these symptoms are present without definite 
increase in metabolism, should be made with a great deal of reluctance. This 
is especially important as regards the nervous adolescent girl with a goiter 
who is often diagnosed and sometimes operated upon for Graves’ disease, if 
minor elevation in metabolism is present. — ^Author’s Summary. 


Thyroneural dystrophy. Kraus, W. M., S. Brock and P. Sloane, Am. J. Med. 

Sci. 178: 548. 1929. 

Two cases are described of a condition defined as thyroneural dystrophy. 
It is a familial and probably congenital disorder of neuromuscular control of 
central origin, consisting of any or all of the following; chorea, athetocis, static 
fits, rigidity, ataxia, abnormal- reflex changes, postural defects, and signs refer- 
able to disturbed function of the vegetative nervous system, associated with a 
variable degree of mental and thyroid defect. The condition may be so severe 
as to imitate precisely advanced cases of cerebral diplegia. Nystagmus, squint 
and stuttering may be present. No specific pathology is known beyond changes 
in the internal structure of the cells of the nervous system and a deposit of 
calcium and iron about the blood vessels. It seems probable that there is a 
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but unknown cause of both the thyroid and neural dystrophy. It is 
^ normal thyroid gland is necessary for the development of a 
nervous system; hence, when thyroid gland is administered early 
in cases of thyroneural dystrophy, the disorders due to the thyroid defect during 
growth may disappear. In this type of case, thyroid-gland administration is 
apt to be most beneficial. Reference is made to the possibility of a superim- 
posed to.xi-mfectious neural Involvement due to the letting down of the blood- 
cerebrospinal fluid barrier for colloids, in consequence of the thyroid insuffl- 
ciency. Such an hypothesis may explain the late appearance of the nervous 
symptoms and the ineffectiveness of thyroid therapy. — Authors’ Summary. 


InlluoucQ of blood, blood scriun, and milk on tho serum calcium and the symp- 
toms in animals after thyi-oparathjToidectomy (Action du sang, du sSrum 
saiiguin et du lait sur la symptomatologie et la sdrocalcemie des animaux 
thyropiu-athyroidectomises). Parhon, C. J. and HdlSne Derevici, Compt. rend. 
Soc. de biol. 100: 37. 1929. 

In thyroparathyroidectomized dogs, milk injected intraperitoneally had 
some ameliorating influence and raised the blood calcium, while blood and blood 
serum was without effect. — J. G. D. 


Thyroid size in the sexes. Riddle, O., Am. J. Physiol. 90: 495. 1929. 

Weights were obtained on the thyroids of 1917 healthy ring doves and on 

602 healthy common pigeons aged 4-36 months. Within these age limits there 
is little or no change in body weight, and in many of the 71 races or strains 
studied there is little or no change in thyroid weight. The large influence of 
the hereditary factor in thyroid size, and many well-known physiological fac- 
tors, have here been adequately equalized or controlled: but thyroid weight 
nevertheless shows itself to be highly variable. Mean values obtained from the 
union of all (71) comparable races of ring doves indicate an e.xcess weight (per 
unit body weight) in the females of 4.5 per cent, or of 1.8 per cent. This mean 
for 19 races of common pigeons is 7.0 per cent. In general, those races which 
have the smallest thyroids show the smallest percentage sex difference in thyroid 
size; in races characterized by large thyroids, the female glands exceed those of 
the males by a notably higher percentage. We interpret these facts as indicat- 
ing that many individuals of these races have thyroid enlargements similar to 
those of endemic goiter; and that, as in the human, the females are more often 
thus affected than are the males. The rather current impression that the thy- 
roids of human females are larger than those of males is probably supported 
only or mainly by data from races or regions in which thyroid size tends to be 
high in both sexes — but specially high in the females — because of slight or pro- 
nounced tendencies and approximations to endemic goiter; and also because of 
temporary enlargements of the female thyroid at certain phases of reproduction. 

— ^Author’s Abst. 


Thyro.xin and nutiution ( Thyroximvirlcuug und Eniiihruiig) . Schlossman, H., 
Am. J. Physiol. 90: 505. 1929. 

The increase in oxygen consumption under influence of thyroxin is largely 
dependent upon nutrition. In white rats it was found that any form of “one- 
sided” diet diminished the metabolic reaction to thyroxin. — Author’s Abst. 
(translated). 


The endocrine toxic epilepsy. Sereisky, M. I., Collected Papers, Psychiatric 
Clinic of the First Moscow State University, 2: 185. 1927. Abst., Aren. 

Neurol. & Psychiat. 22: 610. 1929. 


Epilepsy is often associated Avith disturbances of the glands of internal 
secretion. The thyroid gland especially has been mentioned often as being in- 
volved in the etiology of various convulsive disorders. The most common fom 
of involvement of the thyroid in epilepsy is connected with hypothyroiaism. 
In a fairly large series, a definite diminution in weight of the 
to 20 gm. has been observed. Hypothyroidism in connection with epilepsy is 
rare Association of epilepsy with exophthalmic goiter or of the latter with 
Silepsy is infrequent. Epilepsy may appear before the onset of exophthalmic 
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goiter, and at times hyperthyroidism precedes the onset of convulsions. The 
third manner in which hyperthyroidism and epilepsy are Msociated is when 
both these conditions appear approximately at the same time. It is in this 
group of cases that the author is especially interested, and he reports four such. 
In all these cases there was a history of epileptic personalities among the an- 
cestors. Even before the onset of epilepsy the patients were described as 
having been extremely egocentric and temperamental, having rigid personalities 
of the type usually described as “epileptoid.” The author believes that there 
is probably some relation between the two, and postulates a hypothesis that 
the same toxic factor which caused epilepsy also caused the appearance of the 
exophthalmic goiter. 


Influence of thyroidectomy and parathyroidectomy on the passage of material 
from hlood to cerebro-spinal fluid (Effet de la thyroi'dectomie et de la para- 
thyroidectomie sur le fonctionnement de la bariere hemato-encephalique) . 
Stern, L., L. G. Belkina, and A. O. Zlatowierow, Compt. rend. Soc. de biol. 99: 
536. 1928. 

In cats and rabbits, removal of the thyroid was followed after 10 days by 
a change, which permitted colloids but not crystaloids to pass into the fluid, 
although normally neither will pass from blood to fluid. Heavy doses of fresh 
thyroid in normal cats gave the reverse effect. Within two days following 
thyro-parathyroidectomy in cats, both colloids and crystaloids pass from the 
blood to the cerebro-spinal fluid. — J. C. D. 

Heart-block, auricular flutter, and adenoma of the thyroid. Strauss, A. B., 
M. Clin. N. Amer. 11: 487. 1927. 

This is the report of a case of thyroid adenoma of 5 years’ duration in a 
woman of 39 years. The basal metabolic rate and other clinical features at 
first indicated thyroid hyposecretion, but later, during thyroid administration, a 
distinct picture of hyperthyroidism presented itself. Prom the beginning there 
were evidence of heart-block. Electrocardiographic studies revealed the pres- 
ence of marked auricular flutter with continuation of the heart-block; the 
auricular rate being 340, the ventricular 42. Thyroidectomy resulted in the 
disappearance of both thyroid toxemia and auricular flutter. — I. B. 


Effective range of iodine dosage in exophthalmic goiter: Preliminary report. 

Thompson, W. O., A. G. Brailey and Phebe K. Thompson, J. A. M. A. 91: 

1719. 1928. Abst., A. M. A. 

An attempt has been made by the authors to determine the effective range 
of iodine dosage in exophthalmic goiter. In 12 of 13 patients at rest in bed in 
a hospital, as great a reduction in basal metabolism was obtained with 1 drop 
of compound solution of iodine (about 6 mgm. of iodine) daily as with much 
larger doses. In 8 of 12 patients more recently studied under the same condi- 
tions, half a drop of compound solution of iodine (about 3 mgm. of iodine) 
daily was as effective as were larger doses. Three patients showed no response 
to any dose, and one showed slightly a lower metabolic level during the adminis- 
tration of 30 drops daily. The minimum dose that will produce a maximum 
reduction in basal metabolic rate has not yet been definitely determined. It 
appears in most cases, however, to be between about one-fifth drop of com- 
pound solution of iodine (1.3 mgm. of iodine) and about 1 drop (6.3 mgm. of 
iodine) daily. There are observations which suggest, but do not prove con- 
clusively, that the minimum dose is perhaps a little less when a patient is at 
rest in bed in a hospital than when the same patient is at home occupied with 
her daily routine. 


The cerebrospinal fluid in myxedenm. Thompson, W. O., Phebe K. Thompson 
Esther Silveus and Mary E. Daily, Arch. lut. Med. 44: 368. 1929. 

The concentration of protein in cerebrospinal fluid (lumbar) is high in 
most cases of myxedema and usually drops to within normal limits following 
the administration of desiccated thyroid. The concentration of protein in cere- 
bral fluid also appears to be high, although less than that in lumbar fluid. 
Owing to the high concentration of protein in the cerebrospinal fluid, myxedema 
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my, in rare instances, be confused with tumor of the brain. The ratio of the 
chlony content of the spinal fluid to that of plasma is often less iter the 
fcf desiccated thyroid. The rate of flow of cerebrospinal fluid 

IS not less, and may be greater after the administration of thyroid. 

— ^Authors’ Summary. 


Phanuucological studies on thyroxin (Estudios faimacologicos 
tcroxinu) . Velasquez, B. L., Arch, de med., cir. y espec. 30: 97. 


sobre 

1929. 


la 


It was found that neither thyroxin nor cholin gave typical thyroid curves 
with guinea pig uterus,^ but such curves were secured by a combination of the 
two. Since the thyroxin must be administered first, it is supposed to be the 
sensitiser. — ^B. C. 


Effect of thyroxin on vagus e.vcityility (electric) in the frog’s heart (Action 
do la thyro.xiuo sur l’c.xcitahilit6 elcctiuque do I’innervation parasympathique 
du coeur do la gi-cuouillo) . Waldenstrom, deJ., Compt. rend. Soc. de biol 
09: IGSl. 1928. 

Thyro.xia solution does not modify the responses of the isolated frog’s heart 
to vagus stimulation. — J. C. D. 


Tho blood supply of tho thyroid gland with special reference to the vascular 
system of tho cretin goiter, Wangensteen, O. H., Surg. Gynec. Obst. 48: 
613. 1929. 

The alteration in the disposition of the smaller blood vessels in goiter is 
intimately related to and dependent on the changes in the connective tissue 
stroma in which the vessels run. In adenomatous goiter, wherje such changes 
are common, deviations from the normal size and distribution of the interlobular 
follicular and capillary vessels are frequent. In the goiter of the cretin, where 
degenerative changes are especially prevalent, transition from the normal ar- 
rangement of these smaller vessels is particularly likely to obtain. Degenera- 
tive changes in the vessal walls of arteries of all orders are common in adeno- 
matous goiters. The large extraglandular vessels so frequently seen in cretin 
goiters represent a compensatory attempt to insure a good blood supply to a 
benign neoplastic process of a hypofunctioning tissue, in which the alterations 
in the stroma have made a normal nutrition impossible. In areas of cretin 
goiters where no departure from the normal is present in the quality and quan- 
tity of the connective tissue stroma, giant capillaries may be present in the 
interfollicular network. Less frequently, such dilated capillaries are also ob- 
served in non-cretin adenomatous goiters. The vascular system of the goiter of 
cretins is not peculiar to cretin goiters alone. Its counterpart, though in less 
degree, is observed in the vessels of ordinary adenomatous goiters. With its 
biologically inert tissue, the goiter of the cretin is not able to eke out of its 
abundant blood supply a nutrition sufficient for normal function. — A. T. C. 


On the biology of iodine and iodine combinations, von Wendt, G., Am. J. 

Physiol. 90: 554. 1929, 

The results of the last survey of goiter in Finland, together with a plan 
and the preventive measures already taken, were presented to the Xllth Inter- 
national Physiological Congress at Stockholm. Of the two suitable ways, the 
one of the direct iodine administration was applied only in a small degree. The 
indirect method, in which animals were fed a weak iodized fodder, seemed more 
promising for a country in which the use of milk and milk products is very 
great. Comparative research showed that this weak iodized mixture of mineral 
salts, having a composition such that the main defects of the mineral combina- 
tions of the usual fodder were corrected, had exercised a favorable influence on 
the quantity of milk aS) well as on the fat content of the milk. This favorable 
result has induced a more extensive use, so that the quantity of one million 
kgm of iodized nutrient mixture, which is quite considerable for Finland, will 
probably be exceeded this year. Continuing the research after the Stockholm 
congress, a very wide increase of goiter among the domestic animals, especially 
the pigs and horned cattle, was observed. In districts with 
only few of the calves were without goiter. On one of the estates for expen 
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menting we found 72 per cent of the calves with goiter before administration 
of the iodized mineral salt; after a year of application to the milk cows, the 
dumber decreased to only 2 per cent. Also an immediate application of the 
iodized mineral salt mixture to calves with goiter had a good result. 

— ^Author’s Abst. 


Exophthalmos following operation for the relief of hyperthyroidism. Zimmer- 
man, L. M., Am. J. Med. Sci. 178: 92. 1929. 

Eight cases are reported in which thyroidectomy for the relief of hyper- 
thyroidism was followed by the development of exophthalmos. If some exoph- 
thalmos was present at the time of operation, it increased materially afterward. 
In every case the patients were completely relieved of thir symptoms of hyper- 
thyroidism, and the basal metabolic rate was brought to normal or below by 
the surgical removal of the gland. In three of the patients the eye change was 
limited to one eye; in the remainder, it was bilateral. Conjunctivitis, chemo- 
sis and edema of the lids frequently accompanied the exophthalmos. The post- 
operative exophthalmos developed with a falling basal metabolic rate, was 
associated in moat instances with subnormal metabolism and sometimes with 
frank myxedema, and was not accompanied by any other symptom of hyper- 
thyroidism. Thyroid medication or the withholding of it seemed to have no 
affect on the ocular changes. No definite explanation is offered for this appar- 
antly paradoxical phenomenon, though pertinent observations are discussed. 

— ^Author’s Summary. 
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vegetable life 404 

disappearance of, from circu- 
lating blood 404 

effect of on adrenal secre- 
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— supposed existence of pro-adre- 

nin in 295 

— thyroid and nervous system, in- 
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— thyroid apparatus, fever, heat 

regulation and climate 574 

— tissue and lecithin 485 

— tumors 486 
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Adrenalin, see Adrenin. 

Adrenin (or Adrenalin) and arte- 
rial vaso vasorum . .487 
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•blood sugar 507 

isolated heart 216 

muscle fatigue in adrenalec- 
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pancreas 418 

portal circulation 295 

spleen 485 

— concentration and action 296 

— effect on embryonic heart 537 

minute volume of heart. . 405 
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— in adrenals in starvation 97 

fever 577 

— influence of, on spleen and blood 

picture 219 
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— oral administration of 88 

— subcutaneously injected in hu- 
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Alopecia areata and thyroid 107 

Alveolar CO^ in endocrine disor- 
ders 327 

Amenorrhea, ovary in 299 

Amino acid production catalyzed 

by adrenal 549 

.Anaemia, metabolism in 109 

— primary, simulating hypothy- 

roidism 263 

Anesthesia and thyroidectomy. . . .517 

— hypophysis hormones and pla- 

centoma reaction 500 

— lobe and ovary 503 

extract and corpus luteum. .583 

injections and uterine 

change in mice 588 

— lobe injury and labor 414 

Anthropometric investigations in 
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Antitryptic titre in pregnancy and 

hyperthyroidism 517 

Arterio-sclerosis, adrenin 487 

Arthritis, metabolism in 109 

Asthenia in adrenal disease 1 

Asthma, metabolism in 109 

Atropine and thyroid 228 

Bacteria from goiter tissues; bac- 
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Basal metabolism and adrenin. . . . 485 

anterior lobe extract. .. .^87 

— diathermy of thyroid. ... 310 

electro-cardiograph 191 

follicular hormone 300 

— male sex hormones 498 

— oestrous cycle 100 

— pituitary substance 304 

-—prostate 409 

effect of ovarian prepara- 
tions on 408, 496 

in adrenal disease 1 

— dementia praecox 245 

— diseases of thyroid 518 

endocrine disorders 327 

normal values of 582 

suprarenal and thyroid in re- 
lation to 406 

Basedow's disease and iodized salt.421 
Bio-assay of preparations of ova- 
rian follicular hormone 407 

Blood calcium^and colectomy , . . .511 
spasmophilia; and geo- 
graphical factors 363 

— chemistry and anterior lobe ex- 

tract 589 

thyroid feeding 423 

in endocrine disorders 327 
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lin administration 591 

— glucose curve in diabetes. ... ,104 

— morphology and chemistry in 

adrenal disease 1 

in endocrine disorders 327 

— pressure and insulin 591 

pituitary extract . . .205, 302 

in endocrine disorders 327 

— sugar and adrenal ablation. . . .219 

ergotamine 505 

extra pancreatic grafts . .691 
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substance 306 

hypophysis extracts 103 

liver feeding 590 

pancreatic grafts 591 

pituitrin in pituitary dis- 
orders 564 

sugar in urine in normals 

and diabetics 504 
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blood changes and cell dam- 
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effect of insulin on fasting. .104 

in Graves’ disease 164 

suprarenal ablation 581 
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— supply of thyroid gland 698 

Bone diseases and endocrine de- 
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metabolism in 109 
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Capons stimulated by testis ex- 
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Carliohydrate diet for hyperthy- 
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— metabolism 573 

-and sulfur action 41 G 

synthalin 504 

in parathyroid ablation 594 

parathyroidectomized dogs. 5 9 4 

— tolerance in juvenile diabetes. .504 
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tion 592 

Cardiorenal disease simulating hy- 
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Carotid body tumor 489 
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^testicular grafts 101 
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Cholecystitis simulating dyspitui- 
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Cholesterol content in blood plas- 
ma in diabetes mellitus 510 
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Chondrodystrophic dwarfs 303 

Chronaxie of nerves and muscles 
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Circulatory hormone, detection and 

action of 490 
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Colloid content thyroid, iodine and 49 
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tions 484 

Corpora lutea, histological studies 

of 408 
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extract 583 

follicular hormone 99 
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tween 584 

oestrous cycle 221 
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pregnancy 409 

sterility 100 

uterus reaction 222 
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function of 497 
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physiology of 221 
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Cortical hormone and adrenal ab- 
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Dementia praecox, endocrine con- 
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hyperthyroidism. .228, 467, 506 

: insulin ^ ‘ 


Diabetes and insulin resistance. . .417 

pancreatic cyst 510 

sensitiveness of higher nerv- 
ous centers to sugar 306 

sympathetic affections 303 

— • — tuberculosis 510 

— effects of guanidine derivatives 

in 305 

— experimental studies of 573 

— hyperglycemia of 305 
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— insipidus and hypophysis 102 

intranasal pituitary extract 

treatment 411 

nasal treatment of pow- 
dered pituitary lobe. . .412 

posterior pituitary 302 

effect of insulin upon polyu- 
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insulin and hypophysin ac- 
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simulating endocrinopathy . . 263 

with diabetes mellitus 477 

— insulin and synthalin 510 
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young adults 609 

— insulin resistance in 507 

— mellitus 593 
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growth in children 505 

insulin treatment 506 

pregnancy 527 
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cholesterol content of blood 
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electrocardiographic studies 
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latent tolerance in 506 
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with diabetes insipidus 477 
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— with ocular complications 225 

Diabetic children 507 

— clinic, instruction in 105 

— coma and hyperglycemia 188 

insulin treatment of 508 

— therapy 305 
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of 418 

— treatment, present results and 

outlook of 416 
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Diseases of endocrine glands 574 

the thyroid 576 

Diuretic action of parathyroid ex- 
tract • .594 
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Dwarfism simulating hypopituitar- 
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Dystrophia genitalis in Laurence- 

Biedl syndrome 375 

Dystrophy, progressive muscular 
simulating endocrinopathy 263 


Ear diseases, metabolism in 109 

Electrocardiograph, basal metabo- 
lism and myxedema 191 

Endemic goiter 108 
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Endocrine defects, growth disturb- 
ances and bone diseases 484 

— diseases 213 

— disorders, cases simulating. .. .109 


— • — differential diagnosis of; com- 
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comparative influence of in- 
sulin and thyroxin on. . . .583 
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man 297 
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tion of endocrine glands. .493 

in dementia praecox 73 

menopause and puberty .... 408 

stimulation with radium. . . .493 

— imbalance and chronic arthritis. 492 

— regulation of reproduction. . . .311 

— stimulus of feather follicles in 

hen-feathered and cock-feath- 
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— toxic epilepsy 596 

Bndocrines, alkaloids and permea- 
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— in tuberculosis 491 

— poisons and muscle chemistry. .491 
Endocrinology and organotherapy, 

rational application of 406 
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— sedimentation time in 406 
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Epinephrine and hepatectomy. . . .295 

— content in suprarenals and in- 

sulin administration 488 

— hemodynamic action of 400 
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bolism and heart failure. . . .487 

— See also Adrenin. 

Epididymis, hormone content of. .367 
Erythrocytes and adrenalin injec- 
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Bstrus producing and inhibiting 


hormones -.300 

Eunuchoidism, a case of 413 

— and dementia precox 73 

Exophthalmic and toxic goiter, op- 
erative treatment of 309 

— goiter and toxic adenoma 426 

crises in 228 

familial incident of 228 

in children 423 

juvenile 108 

iodine dosage in 597 
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treatment 517 
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and breast development. .406 

biological action of 499 

in clinical cases 99 
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changes in ovary 499 
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corpus luteum 99 

oestrous cycle 223 

vaginal assay of 395 
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glycemia 496 

insulin 494 

uterus contraction 221 

— from urine of pregnant women. 583 
Froelich’s syndrome and roentgen- 

ray treatment 181 
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Galactose metabolism 592 

— tolerance in adrenal disease. . . 1 

Gall-bladder contraction and evacu- 
ation, hormone mechanism for. .489 

— hormone mechanism of 220 

Gaseous metabolism in castrated 

man 407 

Gastric atony of nurslings and in- 
fants; therapeutic experiments 

with pituitrin in 501 

Gastro-intestinal tract, diseases in. 109 
Genital system regulation and 

hypophysis 501 

Gigantism simulating hypopitui- 
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Gland therapy, review of 573 

Glandular therapy and intelligence 
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Glomus caroticum in man, inner- 
vation of 405 

Glucose and insulin in diseases of 
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— tolerance, findings in 1100 esti- 
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Glycemia and folliculine 496 

Glycogen after thyroidectomy, in- 
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plants 501 
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Gout and diabetes 509 
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pre-operative treatment of.. 107 

types of 164 

Growth disturbances and endocrine 
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— pituitary and 63 

— principle of hypophysis in acro- 

megaly 521 

Guanidine derivatives in diabetes. .306 
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Heart diseases, metabolism in 109 

— embryonic, effect of adrenaiin 

on 537 

— hormone 102 

— rate and long continued insulin 

administration 591 

Hebephrenia and thyroid treatment.45 9 
Hermaphroditism, experimental.. .496 
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Histamine and pituitary extract 

assays. 205 
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metabolism 484 
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Hyperfunction of adrenal tissue. . .580 
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islands of Langerhans 417 
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— spontaneous 503 

Hypophyseal dwarfs 303 

— syndrome and morphological al- 

terations of therhinopharynx.102 
Hypophysis ablation and kidney ex- 
cretion of inorganic phosphate. .104 

— and adrenal cortex 588 

blood sugar 564 

colloid absorption by blood 

vessels 103 

diabetes insipidus 102 

growth and reproductive pro- 
cesses 587 

regulation and development 

of genital system 501 

sexual maturity in ring 

doves 414 
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birth mechanism 500 

lobe extract and blood chem- 
istry 589 
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— disorder and mental disturbance.413 

— eosinophil adenoma of and an- 

thropometric investigations. .415 
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and basal metabolism 587 

blood pressure 302 

blood sugar 103 
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diabetes insipidus 411 

experimental canine acro- 
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atony of infants 500 

mode of action of 500 

sex glands, sex function and 

growth 63 

— hormone and ovulation in preg- 

nancy 503 

of anterior lobe in urine and 

diagnosis of pregnancy. . .405 

— hormones in guinea pig 303 

— implants and ovary changes.. . .588 

ovary stimulation 588 

sexual development 298 

— irradiation of 222 

in menstrual disorders 584 
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Insulin administration and epine- 
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— and bilateral ovarian ablation. .586 
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mineral salts metabolism. . . . 307 
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— activation 418 
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fasting blood sugar 104 
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diabetes insipidus 226 
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toxicosis of pregnancy 105 

— menorrhagia treated by. 407 
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— pituitrin antagonism 564 

— postoperative dangers of 503 
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— tolerance and sugar regulation. 592 
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hyperthyroidism 107 
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— dosage in exophthalmic goiter. .597 
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Iodized salt and goiter 421 
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— function in adrenal disease. ... 1 

Laurence-Biedl syndrome; tAVo 


cases of; treatment nf 375 
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changes in exophthalmic goiter. .108 
Lung volume in endocrine disor- 
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— desiccated, transplantation of. .585 
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tion 106 

Parathyroid 596 

— ablation and carbohydrate me- 

tabolism 594 

calcium excretion through 

intestine 594 

passage of material from 

blood to cerebro-spinal 
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— and dementia precox 73 

liver 511 


thyroid, influence of, on in- 
organic salt metabolism. . 595 
— extract and bone regeneration. .419 

glucose tolerance 106 

as a diuretic 106 

diuretic action of 594 

preparation and assaying of. 573 

(Collip) and tetania parathy- 
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